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SECTIO N 1. INT RODUCTION

Doppler  wea~her r a d a r s  a r e  c~ pable of sampling vast quanti t ies of dat.1.

suc h as r € f l e c t i v i t . / or dopp ler  v e l o c i t y  spectra which are  relatec to variables of

in teres t  to the r~ eteo r olog ist .  The Pulse Pair Processor  (PPP) . deve~oped by

Raytheon f o r  A FGL under c ontract  F 1962 8-72-C-0293, together .vith the recorder

system added later under contract F19628--74-C-0079, have made progress toward

reducing these data to a form suitable for radar meteorological research and

archiving them for fuiore study. In particular , the PPP develops logarithmic

re f lec t iv i ty ,  mean dopp ler veloci ty ,  and doppler spectrum variance for ~56 , 512 ,

768 , or 1024 range cells of 0. 5 , 1, or 2 microseconds (75 , 150 or 300 rn~ ters)

with batch-type integra tion of between one and 1024 radar puli e periods. The

am ount of information generated in a single 360 degree azimu .,h scan , typically

less than a minute in duration , approaches 10 million bits with a one-degree-

beamwidth antenna .

While the fine detail available in the PPP or recorder outputs s w e L

matched to the requirements of the research radar meteorologist in..erested in

analyzing the smal l -scale  s tructure of weathe r returns , the more  operat-  onall y-

oriented meteorologis t  mi ght well desp .Lir  at being presented with j O  rni• ion bits

of information per minute.  What is ne€ ded is furthe r real-t ime processing which

automatically makes sense out of the vast quantity of information avaiiable at the

PPP outputs , especially during critica! severe storm c ond itions. The Echo

Tracking and Significance Estim.ttor (TSE) will perform such rea~-time processing

with the objective of providing a simplified estimate of the ~.mpor..a nt features  of

each storm cell , as well as its time-history.
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SECTION 2. GENERAL DESCRIPT ION

In this section, the TSE is described in general terms: first, as a

collection of hardware;  then functionall y in te rms of operational capabiliti .i s

of the system.

a. 1 S_ystem C onfigurat~on

The TSE is illustrated in block diagram form in Figure 2- 1, where it

can be seen tha t the heart  of the system is an Interdata 7/32 Processor with

192K Byte s of core memory.  The 05/32 disc-based multi-tasking operating

system occupie s about 70K Bytes of this store; thus leaving ample capacity

for processing programs and data buffers as well as for development programs

such as editors , assemblers  and compilers. Low and mediu m speed peri-

phe rals communicate with the CPU through the i/O MULTIPL~EXER BUS.

~~~ Either the CRT termina l or the Car ousel can be configured as the command

console for the system. The Card Reader and Line Printer are normally

used as the principal program input and output-listing devices. The Loader

Storage Unit (LSU) simplifies initial loading of the operating system from

disc while the Universal Clock Module provides interrupts at programmable

time intervals.

A Scan Converter Ref resh  Memory Interface (SCRMI), constructed on a

U niversal Logic Interface Module (U LIM), permits use of one or more of the

SCRM’ s bit-image memory/color display channels for plotting outputs in

color-graphic form. This ULIM has a second channel which could someday

accommodate an antenna scan controller.

The Magnetic Disc bulk storage unit has a 5 Me gabyte two-surface

fixed platter and a 5 Megab yte removable cartrid ge , also with two recording

surfaces.  The fou r heads are activated by a common servo system which

can reach any of the 408 4-track cylinders in 60 milliseconds or less. The

2400 RPM rotational rate, with 6144 bytes/track (formatted), results in a

7
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ilZ , 500 byte/second transfer rate which necessitates that the disc controller

communicate with the processor via an Extended SELector CHannel. Tnis

ESELC H provides direct  memory access by stealing one-microsecond memory
cycles from the 7/32 while that processor  executes othe r instructions.

Another ESELCH supports the major radar data input port of the TSE:

the Pulse Pair Recorder  Interface (PPRI), built on a U LIM as is the SCRMI.

The PPR I h._ s only two inpu t l ines:  a 525K bit/ sec serial data line and its

corre sponding bit clock. The ser ia-  data , originating either in real tim e at  the

PPP Enc oder output or p layed-back from tape in the FR Z000A wideband instru-
mentat ion r ecorde r , contains all radar information needed by the TSE. In-

cluded are both radar video data - -mean and variance of the dopp ler velocity

spectrum and power in each range cell , and ancillary data- -antenna ang les ,
tim e cooe , pulse pair processor  status , ?RF , e tc. The PPRI performs the

funct ions of se rial -to -paral ie l  convers..on , sync code recognition , corn pie-

menlin g of certain bits , conversion of som e video data from sign-magnitude

to two ’s com plement , r e - o r d e r i n g of data bits into an Interdata-compatible

32-bit word, data buffering, and synchronization to accomplish transfer of

these words  into the processor by means of a DMA transfer through the 16-bit
wide ESELCH.

The transfe r of information take s place in blocks of 16 bytes of

ancillary data followed by 1024 , 204~~, 3072 , or 4096 byte s of r adar cata ,

depending on the numbe r of rang e cells NRC .~elected on the PPP. Each such

block begins with an in ter rupt  to the 7/32 and involve s a t ransfer  rate of

70K byte s per second , much lower than th’~ d i sc r~.te but still high enou gh to

ju stif y the PPRI having its own ESE LCH to eliminate the need for processor

intervention during each block t r ans fe r .

Like the SCRMI, the PPRI onl y uses  one of the two controllers  available

on the ULII%4 so that there is provision for fu ture expansion - -for example , the
addition of a DMA channel for inte rprocessor  communication.

9
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A goo d ~~~~ ~a!E ic~ u r i -  of TSE op r dt i on  is m o s t  eas i l y a hieved b y

r e f t i e n c i -  to t~.e sirn i i t i ed  i~~ ;ii:ig d iag ram in F i g u r e  2 - 2 .  The R adar ar ~tenna

s c a ns  a ’ i r n u th  ~~ tIi a p er iod  of 50 seconds  in th i s  exam ple. The Data Collec-

t i o n  pr~~~es s h~~g in s  - ‘ ;i th  the t r i n s f e r of PPP/Radar  data  to the disc;  this p roces s

c o n t i n ue s  u n t i l  d (  i t t i r e  s ui has  been cc l i e c t e d .

A f t r t~’c Data C o l l e c i i o i ~ i a sk , the  Range - Process ing  phase of S torm-Cel l

Pro  .~ s t f l L  b e g i n s .  ~ie r e , i t - c i s i o n s  a t e  made ~~ithin each radial  as to which

~ r oup s  ot  r~i r ~~’e c e l l s  ir e  pot~ n t i a l  cand ida te s a~ pa r t s  of s t o r m  cells , wi thout

r . g a rd  ~u t~~ e on ’~ n t s  of r a d i a l s  at othe r a z imu t is.  In the A z ir iu t h a l  Process-

in ~ ph ;i s  , r ’~-u ! t s  u t i e  f i r s t  phase are  associa ted  on an i n t e r - r a d i a’ bas is  and

the stv ~~ i u s  j r  r l O \ k  def ~~ied .  In the next  phase , the a r e a  o each cell is c o i l —

~) u t o d , n~ t j - o r r 1 ( , e i c ~~l l \  j 0sj ~~nj fj c a f l t  c e l l s  a r e  e l im i n a t e d , and the v~ ig hted

c e n t e r  of e i  h r~~n i a i n i n g  cell s ca lcu la ted . The plot phase c on s i s t s  of p resen t-

ing the c en t e r s  of t h e  twe lve  ii ost si g n i fi c a n t  cel ls  toge ther  wi th  an - ut l ine  of

th < e l i  i t s e l f , along ‘~ i th  thu ~. u n t r s  of all previou s cells f rom as dis tant  as

two h o u r s  e a r l i e r .

Th rou g hout  all  of t hese  p r o c e s s i ng  phases , the data base r ema ins

available on th i  d i s  un t i l  w r i t t e n ove r ~iy newl y collected data so that f u r t h e r

p r o c e s s i n g ,  fo r  exam ple , t o r n a d o  si gna ture  de tec t ion, can be ca r r ied  out.  The

fo l lowing  s u b s e c t i o n s  cove r the  variou s p rocess ing  phases  in greate r detai l

than  has  thu s f a r  heei  o re s e n t e d .

3 Minu t e s
de te rm ined by com plexi ty of data

~
s
~
:
a

I
~a 

~P ~~~~sing ~:~~~~~g ~~~~~~~~ ~~~~~~~~~~~~~ 
Idle 

[

PP data

FIGURE 2 - 2  TSE SYSTEM TIMING

T i m e s  of s torm cell p roces s ing  are not
necessa r i ly to scale . Idle time is de te rmined
by the u s e r .
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2.2 .  1 Data Collection

Radar video signals p rocessed  in the PPP enter the PPP encoder , are

combined with ancil lary data , then ente r the PPRI either in real time or after

having been recorded and p iayed back from magnetic tape . The PPP itself

imposes l imitations on the maximum allowable radar Pulse Repetition Frequency

according to the manuall y-selected NRC ( numbe r of range cells) and T (rang e

cell wid th )  as l is ted in Table 2 - i . The PPP Encoder requires that the PPP

spec t r a l - sweeps -p rocessed  control* be set such that N51 
. T ~ 64

gt seco nds so that adequate time T , is available to output the seria l data . T ,,

of course , va r ies  with N RC as show n in Tab le 2- 1. These two limitations
have been combined into T r wh ich  r ep re sen ts the minimum time between blocks

containing data cor responding  to one radial (called frame s in the PPP Recorder
Manual). In the data collection phase, the PPM detects a f i r s t  f rame sync ,
hen ce g enera tes  an inte r r u pt to be gin the data t ransfe r for each radial no mor e

frequent l y than every T r m illiseconds.

An antenna scanning at a uniform angular rate in azimuth should rotate

one beam width ever y Tr mill iseconds.  The optimum scan period for a one-

de gree-beamwidth  antenna is listed in Table 2- 1 , for the case of minimum T

(minimum N51/rnaximum PRF). This scan period define s the duration of the

data collection phase.

= 1, 2 , 4, 8, . . .  512 , or 1024.

11



Table ~~~~~ PPP/TSE Limitations

N o . R i r g e  Cel l~ Limited
—————-—---- - -

~~~~ 256 5 12 768 1024 by

M a x . PRY : 7518 3831 2 570 1934 Hz ~
1/ T (N 

~c ~ 10> © 3759 1915 1285 967 ~ PPP
p K 187 9 )58 643 484 )

T d 
15 30 45 60 msec PPP Encoder

M m .  T : 17 33.4  49. 8 6 6 .2  msec P?P anc
r PPP Encoder

Mi i i .  N~. - NL< ~~. i o r
F

A n t .  S~~~ir  Per iod 6. 1 12 17.9 2 3. Sec

~~~M~ ix . PRY:

360°x M ir . N51/M ax. PRF

~ 1 Bearnwidth

By tes/ Rad ia l  1040 2064 3088 4112

Dj~~c Tracks/448  Radials  75 150 224 299

M B yte s/448 Radials  . 466 . 925 1. 383 1. 842

PPI’s/5M Byte Disc 10 5 3 2

T Min. N
____ 

SI

~~ . 5 L 5 128
(,~J l u s  64

~~ 2~~is 32

12 
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The PPP data in each radial are preceded by 16 byte s of ancillary data ,
most  of which are of inte rest  onl y at the beginning of each data collection phase.

At this time , the time code , N RC, T~~1 PRF, and antenna elevation ang les are
stored in core. The antenna azimuth ang le, however , needs to be sampled and
stored for eve ry radial . Although 360 azimuth angle s should be sufficient for a 10

beamwidth antenna, a table of 448 halfwords is set up to allow for slight m is-
matche s between PRF, Nsi and the antenna scan period . As the antenna scans
faste r with other paramete rs  held constant, less of the table is used. Each
entr y in this azimuth table corresponds  to one of up to 448 radials of PPP data
stored on the disc.

The number of bytes of PPP data per radial varies directly with N RC
as shown in Table 2- 1. The disc is formatted with 24 256-byte sectors per
track, thus between 6 and 1. 5 radials fi t  on each tr ack. A full PPI data set can
contain up to 448 radial s so that between 2 and 10 sets could fit on the 5M byte
removable disc pa ck, depending on the choice of NRC. More data sets could
be accommodated by employing range integration either in software or in
hardware.

Data collec t ion may be do ne ~n either of two modes: sector scan orPPI.

In both cases , no collection take s place until the elevation ang le of the radar is

within acceptable limits. In the PPI mode , the TSE will beg in collecting at

the f i r s t  azimuth at which the elevation angle is acceptable , and terminates when

that azimuth is passed again. In the sector scan mode , the TSE will begin

collecting data when the azimuth falls between begin and end azimuth limits

and the elevation cri terion is met.

13
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2. ~~ . 2 St orm Cel l  Process ing

- e~ sii ig cf ~~orm data is done in stages: 1) Range process ing,  2)

AL1r. U t L ~l p r o c er s i t i g  . ii  Area  and Center  processing,  and 4) plot ing of

z-esu I t~

2 . 2 . ~~. I I ~ange ~ i- c ce ssing

Du r in g  the r ida r  uata col lect ion scan , the beginning and end points of

m ea r imng iu i  d~~td so~ ment s  a re s tored . A segme nt is considered meaningful

i i  its power z is above the selectable threshold  Zth 
for more than P range

ce ils in r a d ia i  ex~~ r t .  These  beginning and end points are determined and

are  s t or ~~c1 a v L ~y ~or  fu tu re  azimuthal  processing . The inne r summati ns:

r~~ r ( 2 — 1 )
L -‘ L

th

E z(r, ~) r r ( 2 - 2 )
L > L th

— and E z ( r , e )  r 2 A r  (2 -3)
Z > Z th

ar . performed at this time also and stored either in the memory or on the

disc  along wi th  the cor responding  beginning and end points. The range element

t i r  T d cos 0 150 m/i~isec r ep resen t s  the f la t -Earth  ground range of ne

radar  ran ge cell where  0 is the ant enna elevation ang le.

2. 2 . 2 . 2 Azimuthal  Process ing

When the data collection scan and rang e process ing are complete I , the

beg inning and end information is processed to check the azimt thal ext~ nt of

the area e lements . A c r i t e r i on , ~~~, is established for the mit mum nu~nber of

azi nuthally adjacent segments to be considered an acceptable area element.

T h m -, va lue , ~~~, is a fu nction of radiu s ~~~ ~- )  to ke ep the azimuthal and range

c r i t e r i a  ap proximate ly equal. As the program steps in azimuth , the extent o~
segment~ is cumulated.  Once the value ~ is at tained , the set of segments is

consider  ~d accepted and is assigned a s torm cell number.  If a given area

element  fails to reach ~~~ , it is unacceptable and is eliminated.

14
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2 .2 .2 .  3 Area and Center Processing

When the azimuthal loop is complete , the z-weighted area (analogous to

mass if z were mass/unit area)

M E
A

EZ (r , e) r~~ r t ~e (2-4)

is calculate d for each storm cell and only the twelve cells with the greatest

wei ghted areas are saved for  furthe r processing . The center (~,7)

= ~~ 
r

2 sin e z (r , O) ~~r~~ 0 (2-5)

— 1 ~~~~~~~= ici ~A~~
r c o s e  z (r , e) ~r~i0  (2 -6 )

for each remaining cell is then calculated.

2. 2. 2 . 4  Plotting of results and Track History Storage

If any of the fou r SCRM display cha nnels are in use for direct display of

PPP data , the scaling and origin location are available to the TSE through

the SCRMI. The TSE can thu s present  its outpu t in another channel with the

same scaling and origin location as the real time data. Range markers appear

as red concentric circle s centered abou t the radar origin location.

At the conclusion of each s torm cell processing phase , a unique symbol

ind icating the coordinate s (~~~~
, 9~

) of each of the up-to-twelve storm cells is

plotted. The actual ou tline of each storm cell , obtained by converting the

beginning and ending points of each segment into the cartesian coordinate

system of the display, is also traced-out on the display. The centers obtaine d

in previou s processing phases , for up to the past two hours , are also plotted

on the dis play but are color-coded according to time; outline s of past cells are

not plotted since they would excessively clutter the display.

More detailed information about pas t cells is contained in the track

history storage area of memory and can be accessed for outpu t on the line

pri nter.

15
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SECTION 3. OPERATION OF TSE

O p era t i on  of the T r an c in g  and Significance Estimator may be broke n

down into t h r e e  ca tegor ie s . Startup, Execution, and Termination.
3 .1 S ta r tu p

A c o m plete d i scuss ion  of the startu p procedure for the 7/32 operating
S y s t e m  may h found in R e f e r e n c e  1. Howeve r , a short s u mm a r y  is ir cluded here.

3. 1. 1 Powar~~~ j~
To p OWtn ut :  the Interdata 7/32 system:

1. T u r n  on the main circuit  breaker in the back of the 7/32 rack.
2 . T u rn  on the Carouse l .
i. Turn  the power key on the 7/32 processor display panel. If the ope r at-

inc ’ cyste rn is still res ident  in memory,  the following messag e will be
printed on the conso le:

POWER RESTOR E RESET PERIPHERALS Al’ D ENTER GO
11 th is me sl  age is not pr inted , refe r to Section 3. 1.2 to reload the

S ys tern.
4 . Next , t u r n  on the power to the disc drive on the 7/32 rack. -

5. When th e “ LOAD” indicator on the disc drive comes on, mount the

“ DAVE” volume on the drive .
6 . Set th RUN/ LOAD switch to R U N  and wait for the “READY ” light to

come on.
7. Enter GO.
8. Turn on Printer

9. Turn  on Card Reader (if required)

The system is now ready to run.

Reference 1. Pack/32 Packaging Information Document, Interdata Publicatio i
Number 04-072M95R05.
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3.1. 2 Re-Loading the OS]32-MT Sistem

By following these basic steps , the operating system can be loaded into

core from the disc.
1. Load the disc  as discussed in steps 4 throu gh 6 in Section 3. 1. 1.
2 . When the “READY” light comes on, ente r the following commands,

using the hexaaecimal display on the 7/32 processor:
DTA 7A ADR

DTA C732 WRT
DTA B6FO WRT

DTA 930 WRT

3. Next , set the “ LOAD” switch above the hexadecimal display on.
4 . Press INIT .
5. The console should print OS 32MT02-03.

6. Afte r the console has printe d , turn the LOA D switch off.
The system is now loaded into core and is read y to run.

3.1. 3 Initialization To Run TSE

Before running TSE , the system must  be initialized. A complete discussion

of the commands used in this section may be found in Chapte r 5 of reference 2.

To start the system clock , type
SET T IME MM/DD/YY , HH:MM:SS

where MM/DD/YY is the current  date , and HH:MM:SS is the time.

This command will ensure  that TOCHON and TOCHOFF routine s in the I/o drivers

work properly.
To mark the discs  on , type:

MARK DSC#:, ON
Where DSC#: is either DSC1: or DSCZ: . (DSCZ : is the fixed while DSCI: is the

removeable pack. )
The system should respond with

DSC# VOLN
where DSC# is the disc number specified in the MARK command , and VOLN is
the four characte r volume name of the disc , both discs must be marked on to run
TSE .

Reference 2. OS/32-MT Program Reference Manual , Interdata Publication
Number 29-390R05.
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If th( s y s te m  g i v e s  an e r r o r  when marking a disc  on,

N O F F - E R R  ~os = (DSC~~) 
-

C ~n the ii  n i u~~L be h r ck c d  out b y the d isc  in tegr i t y check u t i l i ty  (DI SCHECK).

3.1. 4 R n in ir c  L)ISC. ri h ’ K

~ con-~~~ - t e  d i s c u s s i o n  cf th operat ion of DISCHECK may be fou nd in
R e f e r e n c e ~~. A sh or t  su mm a r y  ul the command sequence is gi~ en hei e.

To r u n  )~S CH ’C K , en te r  the fo llowing commands:
M A R K  DSC2 : , ON , P
t.~OAD . B G , DISCHECK
M A R K  DSCZ : , OFF
TASK .BG
START , DSC#: , CON:

W h e r n  D~ C~~: is the d isc  on which  the p rogram is to be run.

Thc  console w ill respond w i t h

13G: DISCCHECK :05-00

and wil l  r u n  fo r  approxim~tte 1y th ree  minutes .
If t he re  are  no e r r o r s , the message

.BG: END OF TASK 0

w i l )  t~~~ n be pr inted , and th e d i sc ma y t h en be ma rk ed on as explained in
Section 3. 1.3.

3. 2 Execution of Tracking  and Sig_n if icance E stimator

In o rde r  to run  TSE , the re  mus t  be a source of inpu t , ei t l— er f rom the Pulse
Pair Pr ocessor , or the PPP r e c o r d e r . To run TSE f rom the R e co r d e r , the
Pulse Pair Processor  In terface  should be set to the De c oder position, and the
Encode r/ Decoder Inpu t swi tch should be set to TAPE. If rea l - t ime data f rom the
Pulse Pair Processor  is to be used  for TSE , the PPP Interface should be set to
‘PPP’ , and the Encoder/Decoder  Input switch to REALTIME . For fu r the r  operat-
ing i n s t ruc t i ons  for the Pulse Pair Processor or the PPP recorder , reie r to
R efe r ences  4 and 5.

Once an inpu t sou rce has been se le cted , TSE may be initiated by using the
commands  d i scussed  in the fol lowing secti ons .

R e f e r e n c e  3. Disc I nt e g r i t y Check Ut i l i ty  Manual , Interdata Publication NumberB29- SO7R Ol .
R e f e r e n ~ e 4. Pu lse Pair Processo r, Equi pment Informat ion Repor t ,

Cont rac t  F l9628-72 -C-02 93 , May 1974 .
R e f e r e n r ~ 5. Pulse Pair Processor  R eco rde x  Equipment  Informat ion Repor t ,

Con t rac t  F 19628 -74-C-0079 , August  1974 .
18
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3. 2. 1  TSE Command

To run TSE , enter the TSE command :

TSE LDISP] [ , BGNA IE , ENDA] [ J ELEV1J [, ELEV2] [ , MODEJ
, PARFILEJ L , HIST]E , OLDATA]

None of the parameters  in the TSE command are required. The possible value s

as well as the default  for  e~tch operand are discussed below:

DISP = The disp lay to which the outpu t is to be sent . Possible
values are  1, 2 , 3, or 4. The default is 4.

BGNA = The beginning ang le (in degrees)  for a sector scan. If a
full scan s to be used , this parameter should be null or
greate r than 360. Possible values are integers from 0 to
360. The default  is 400 (full scan).

ENDA = The end ang le (in degrees )  for a sector scan. Pos sible
values are inte gers  f rom 0 to 360. Default is 400 (full scan).
A more  ~ m piete ai scuss ion  of BGNA and ENDA is given is
Section 3 .2 . 1 .1.

ELEV 1 = The lowe5t  acceptable elevation ang le (in degrees) .  TSE
will not begin inputting data until the elevation ang le is
grea ter  than ELEV 1 and less than ELEVZ . The possible
values are in tegers  from 0 to 60. The default is 0.

ELEV2 = The highest acceptable elevation ang le (in degrees) .  Possible

values are integers from 0 to 60. However , ELEV2 must
be greate r than ELEV1. The default is 1 degree.

MODE The mode in which TSE is to operate . The possible values are:
T = Time option. TSE will input every n minute s, as

dete r mined by the paramete r file in compliance with
BGNA , .ENDA ) ELEV 1, and ELEV2.

D = Demand cption - after each run of TSE , the system

will pause and wait for a command . When the TCO

command is entered , TSE will begin to inpu t data in

com plianc e with BGNA J, ENDA, ELEV1, and ELEVZ .

C = Continu ou s operation - Immediately afte r completing

the plot to the scan converte r , TSE attempts to inpu t

new data in com pliance with BGNA , ENDA, ELEV1

and ELEVZ . The default is C (continuou s operatioia).
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= The name or the para r i ete r  filt . The def au l t is DAVE:
1 SE ) F F . PAR. The fo rmat  of the paramete r file is

(11 s I , ~ ~eci i , i  Sect i on  3. 2 . 1. 2.

IhSI If ii is p a r a me t e r  is  present , the previous track his tory  file

(L~AvF ; :TSEt  151. DAT ) is used.  If this parameter  is not

p r - .’s t ’ n~ , ~he fi le is deleted and a new t rac k his tory is

cr tat e~~. This  allows the user  to continu e track historic s

bt I w e n runs .

OLDA~I ~ -~ If the i n p u t  data  was re~~orded be fore  September 1977 , th is

p ar a ir t I~ r shou ld be present .  if it is p~ esen t , it tells TSE

to  ignore  t~ e ninth bit of the p~ .v e r  data , which wa~ previously

u scu  for  par i t y. Thi s allow s TSE to be run on both old and

new data .
F c c  examp le , ~hc comm and

TSE I , ,  , 0 , Z , ,  CON: , , OLD

wi l l  invoke  TSE in th  fo l lowing  way: the output will  go to d isp lay 1, a full PPI
will be analyzed (default angles are 400, which is greate r than 360), at elevations

r a n g ing f r o m  0 to 2 d e g r e e s .  Whe n each run is complete , TSE will immediately
beg in to  inpu t new data (MODE is defaul ted  to C). Th e threshold paramet~ r s  will
be inpu t f r o m  the  console , and the sy stem wi ll prom pt the user  for each m e .
The old t r a c k  h i s t o r y  wi l l  he deleted and a new one generated , and the ana lysis
wi l l  be p e r f o r m e d  on old data (n in th  bi t of power is par i ty) .

In another example,

TSE , 175 , 270 , , , D

wi l l send the output  to d i s p lay 4 (defaul t ) ,  for  a sector scan f ron  175 to 270
de:~rees  at elevat ions be tween  0 and 1 degree  (defaul t) .  Af te r  each run , TSE
will  pause and wai t  for  the u se r  to r e s t a r t  (DEMAND option). The threshold

p a r a m e t e r s  will be input f rom the default pa r ameter file , DAVE:TSEDEF , PAR.
The old t rack his tory will he deleted , and the ninth power bit will be included
in the analysis.

20



3 .2. 1.1  Sector Scans

TSE automatically dete rmine s whether to accept scans in the clockwise or

counter-clockwise direction by the sector scan parameters, BGNA and ENDA,

of the TSE command . It is assumed that a sector scan is less than 180 degrees .

TSE determine s di rect ion by f i r s t  subtracting BGNA from ENDA . If the

resu l t  of this  subtraction is greate r than 180°, it subtracts 360. If the result  of

ENDA-BGNA is less than -180°, it adds 360 . The sign of this resul t  now deter-

m ine s d i r e c t i on, where  positive numbers denote clockwise direct ion, and

negative numbers  denote counter-c lockwise  scans.

Thus to scan clockwise f rom 350° to 50°, BGNA=350 and ENDA=50 . To

accept data in the reverse d i r e c t i o n, BGNA 5O , and ENDA 35O. To ensure

prope r operation , the sec tor  scan inputs should be at least 3 degrees inside of

the radar ’s ac tual sector scan limit.

3. 2. 1. 2 Format of the Paramete r File (DAVE:TSEDEF. PA~~)
The paramete r file may be generated u sing the system text editor

OSEDIT , which is discussed in Reference 6. Each value is a three di git
integer , with one value per line. Since this file will be used with a formatted

FORT RA N READ statern er5t (13), all numbers should be right justified .

The default paramete r file is as follows:

005 Range Threshold in number of range cells (0~~x <NRC)
005 Power Threshold (0~~x < 512 )

005 Range ove rlap between azimuths = (0 ~ x < NRC)
010 Percentage of Range to be Ignored (To get rid of ground c lu t ter )

(0 ~ x < l00)  -

000 Velocity Threshold  (0~~ x<2 56 )
000 Variance Threshold (0 ~~x <256)
005 Time Between Scans (in minutes (0~~ x ~999)(for time option)

If CON: is used as PARFILE, the system will prompt the user  for each
inpu t individually with a TSE > .

Each value should be entered as a 3 digit intege r followed by a carriage
r e tu r n.

Reference 6. OS EDIT User ’s Manual , Interdata Publication Number 29-373R03
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BEST ~AVA1L4BLE copy
3 ~ 1. 3 Uj e r o t i ng  t i~ Sc

I t ,  o r de”  to  u tpu t the r e s u l t s  o f !  SE to the Scan  C onve r te r / R e f re s h

~\ t e r n  or • mu  t o ~~~~‘ t U p p r o p e r l y.  Sif lce  TSE mu ~t read the  sca l ing  a n d

o r i g i n  l o c a f i o n s  i t e m  the S ( R v l  as well  as wr i t e  the plot , both the  R E A D  and

V i t f I l  D: ‘~p i~t i  M~ m cr  y A. ~ e= ~ s s w i t c h e s on the Display In te r face  Cont ro l  panel

m u s t  be L N . i~ a d d i t i o n, the MOPE switch on the Data Transmiss ion  Control

pane l ~h o u i o  be OFF . The STORE VIDEO switch for the disp lay tc- which the

ou tp u t  is t~ be ser .~ m u s t  also be OFF .

-\ com~~t e t e  d i s .  c s sio~ of opera t in g p rocedures  for  the SCRI\ 1 may be foun d

ie  Re~ e r e n ee  T ,

I . ~~~. 2 1 C1  ( m n o o u

11 the  d ’ - 5 -i ~~d option is i m p lem ented , TSE will pause af te r  each execution.

l U e  or i s) . .-  w i l l  1)~~~ flt

1SF; : PAUSE 0
U-I i ASK PAUSED .

W S e n  the  u s e r  w i s h e s  to c ontinue the task, type

T CO

~o11owed by a c a r r i a g e  r e t u r n .  TSE will t r ans fe r control to PPRDSC subroutine

and beg in to inpu t data acco rd ing  to BGNA , ENDA , ELEV1, and ELEV2 .

1. 2 . 3 1 PA Command

If for  any r ea son  the u s e r  w i s h e s  to pause TSE while it is running, type

T PA

f o l l o w e d  b y a ar r i a ~ e r e t ur n .  The sy s t em will respond with

TSE : I ASK PAUSED.

To on t inu e e x e c u t i o n , use the TCO command . The task  rn ty also be

c a n cel l e d  b y u s i n g  the TSE CAN command , to  be d i scussed  later.

1 . 2 .  4 I)U M P  Command

At  any  t ime whi le  TSE is runn ing  or paused , a track history may be output

u s i n g  the D U M P  co mm a  id .  T ype

DEJ M I

followed by a c a r r i a g e  r tur r i  TSE need not be paused to run this p rogram.

R e f e r e n c e  7. Scan C o n v e r te r and R e f r e s h  Memory  with Remote Terminal  and
Disp lay Data Inte r face , Equi pment Information Re port ,
Con t r ac t  Fl9628-76-C-010 1, Augus t  1976

22

- - - 
~~~~~~~~~~~~~ 

-— ~~



3. 3 Te rnu ina t in ~ TSE

To terminate TSE after it is pau sed , type
TSECAN

followed by a carriage r e turn .  TSE must  be in the paused state before TSECAN
may be u s e d .  This can be a c cu m p i ishe e  by the TPA command. The system
will respond with

TSE: END OF TASK 255
~*~ TSE COMPLE’ h.

TSECAN will cancel both the TSE and DUMP tasks and re-par t i t ion  the
sys tem to allow other ta s~~s to run.  The TCO and DUMP command s are no
longer valid once TSECAN is e ntered .

3. 4 ?ow~~r in g  Dow n the 7/~ 2

Wh en the 7/32 com puter m u s t  be powered down , reverse  the order for
power up:

1. Mark the discs  off:

MARK DSCI: , OFF
MARK DSC2: , OFF

2 . Di splay Devices to be sure  the d i s c s  have been marked off:

D D

The system should respond with :

Gb O F F

DSCZ C7 OFF
.3 . Set the RUN/LOAD sw~.tch to LOA D on the disc drive.

4 . Wait  abc~.it 30 seconds  unti l  the LOAD indicator comes on, then
turn off the power to the  dr ive . CAUTION: DO NOT TURN OFF
PO W E R  U N T:L  THE LOAD INDICATOR COMES ON.

~ Turn  the power key on the processor to OFF.
6 . Turn  off the pr in te r  and carousel.

7. Turn off the main circuit breake r in back of the 7/32 rack.
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S~~~~~~~ ’T I O N  4 . DETAILED HARDWAR E DESCRIPTION

T h i s  ion dese  r i b s t li ’.- h a r d w a r e  used  by TSE . T he new eq~. ipment ,
d i s cu s s ed  in  Sc. t I n  4 . 1 , - l U i S t O  of special  i n t e r f ace  ha rdware  whi -h allow s
t h ~ 7 ,/P i  p . L O S 5~~~ O to com eu t i c a tc  w i t h  the PPP encoder/ decoder , and the

scan convt i-t t  i r e t  C O S : I  ‘ T t e n.~~~ v (SCRM). There were also minor changes made

to  ~t i e  PPP do -~~er  ar~~ t h e  SC~K M , w l ’j c h  are discussed in Section 4 .2 .

~I , I N. ’.’~ L~. i i t ; : . - n t

!)t: v~’iopn i ni t  of ~n r  ‘I SE. r - 1 u i r e d  the design of two special int rface

d e v i .~~c s .  [he Pulse  Pair  i~ .: c O L  ‘TIe r I n t e r fa c e  a c c e p ts  radar  and Pulse Pair
P r oc esso r  da ta  fo r  ;u r t k i o r  p r o c e s s i n g  in the TSE , while the  Scan C onvert e r/
R e f r e s h  M e m o r y  1 nt ’ r t a ~ e allows  1SE resu l t s  to be plotte d in color on one of
the fou r d i s p lay channels  of t he  Scan C o n v e rt e r/ R e f r e s h  Memory .
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4 .1. 1 Pulse Pair Recorder In t er -ace

The Pulse Pair Processor  Recorder  Interface (PPRI) consists  of

c i rcu i t ry  added to a Uni versal  Logic Interface Mod ule (U~~IM) which plugs

into the private bus of an Exte nded Se1ector Channe l (ESE LCH) with device

code X’Fl’ in the Interdata 7/32 p r o c e s s o r  chassis . The PPRI has only two

inputs:  a 325K bit/ sec ser ial  aata line and its corresponding bit clock. The

ser ia l  data , or iginat ing eithe r at the PPP Encoder output or playeu-back at

30 ips f rom one t r a c k  of the FR Z000A wideband instrume ntation recorder ,

incl udes aE. radar informat ion neede . by the TSE. The data format is

described in Figure 2 -2  of Re fe rence  5 and consists of from one to four

sub frame s, each consis t ing of a unique 30-bit synchronization cod e followed

by four 30-bit ancillary data wo rds , followed in turn by 256 30-bit Radar

Video data words in a range-ce 1~ ordered seque nce. The PPR I pe rforms the

functions of seria1-to-para 1le~ conversion (30 bits at a time), syn c code

reco gnition , complementing of certa i~. bits , code conversion, ~r e -o rde r in g

of data bits  into an Interdata-compal ible 32-bit word , and synchronization to

accomplish t r a n s f e r of these w o r d s  into the processor by means of a DMA
tran sfe r through the 16-bit wide ESELCH. The PPR I includes counters  to
kee p t rack of bits , words , and subfrarnes and also has a detector to permi t
ve r~fica t ion of the p resence  of the 525 kHz input clock through examination of
s ta tus  bits . A multi plexe r on both clock and serial data at the inpu t permits
s of tware-control led test ing of this otherwise unidirectional interface.

4. 1. 1. 1 PPRI Data Formats

:~ t r a n s f e r r i n g  30-bit  uniquely - fo rma t t ed  words f rom the PPP into

the TS~~ which r e q u i r e s  32-bi t  words  or 16-bit h a l f - w o r d s , we have decided

to perf orm data convers ion and bit r e -o rder ing  in the PPRI hardwar e in

order to minimize sof tware  bi t -manipulation requirements .  In this process ,

video and ancil lary data must  be handled differently because of their d i f ferent
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codes and f o r m at s .  Fi~~are 4-1 i l l u s t r a t e s the fo rma t  for vide -  oat.i in which

the f i r s t  ~~~~fl ~~~~~~~~~~~ O.. t ’ ) U t  b.~t s B 0 9  ( ..lso M0:9 in R e f e r e n c e  t~) re presents

Mean i) c ’;’ ; de ‘ ~‘e c c I t y .  i i  0 ( M i d )  is t i e  sign bit , and B 11 (Ml ~) is a par i t y

bit nv. - r a l l  V ‘an bi ts  except  El ( M l ) .  The next eight bits B12 : 10 (V0:7)

r ’p r e s~ n t  sp~ . tra~ V a r i an c e , T 1f l  uns igned  qua nti ty,  whi le  BZ 0 ( i8) ~~ the

par i t y bit f ur  E U ;  ~~~~~ B it s  B2 l :~~8 (P0 :7) conve y logar i thmic  r dar r etu r~
power , a l s o  t~~i s ~gn ’d , ii i th  the la s t  bit B29 (P8) as pa~ ity.  However , AFGL

somet imes  U S( s t~~is ni nth poi~ er- bit as an additional oata bit to exte nd

d y n ar n i c  r a n i t e .

F igu re d - l  ~n a i c a t t s a m~~ppin g of Encoder  Video Dat i output bits into

In terd ,t t a  lu i  LW. ‘ . i t s  wh ich  resu l t s  in the format  shown ir Figure 4 -2 for

~he d a t i  in 7 / 4 2  cc-re , and if fu l lw or d  boundaries  a re  observed , in processor

r eg i s t e r s  loaded f r o m  core .  T h e r e  ma y be c onfusion because Interdata bit

n umb er i n g  is  the  r o c er s e  (the LSB is the hig h e s t - n umbered bit)  of that used

in the PPP and Encode r .  The notation D0: l0  r ep resen t’s Mean Doppler

ve loc i ty  MO: 10 c o n v e r t e d  (in PPRI h a r d w a r e )  to two ’s complement wi th  the

si gn bit D 1O pos it ioned  as r equ i r ed  for halfword a r i thmet ic  ins t ruc t ions . If

the e ig ht m o s t - s i g nif icant  Dopp l e r - v e locity b its are adequate , onl y a Load

Ha l fword  i n s t r u ct i o n  fol lowed by masking of bits 24:31 (conta ining Varian :e-

unwanted in th i s  c a s e )  is r e q u i r e d .  Obvious ly, if Variance data were  wa ted ,

Bits l6 :2  coul d be masked instead. All Doppler velocity bi ts  ca n be goLen

togethe r by execution of these instruction s, for example: Load (fullword),

Exchange By te Reg i s te r , Rotate Logical Left (8 bits) ,  And Immedia te  ( to

mask unwanted bits)  arid Convert to Halfword Value Reg i s t e r .  Eight bits of

Power or Var ianc e can be obtaine d sim pl y through use of Load Byte i n s t r u c  ions .

whi le nine bits  of power can be l oaded by executing a Load Halfword the n b y

m a s k i n g  of b i ts  0:6.

Whi l e  th i s  scheme seems to provide a fo rmat  reas onabl y compatible

wi th  s u b s e q u e n t  s o f t w a r e  manipula t ion  of video data , it would hopelessl y

sc r a m~~1e A n c i l l a r y  data which contain a mix ture  of BCD , bina r y and spe ial
coding . For t h i s  r e a s o n , A n c i l l a ry  data need a d i f f e r e n t  hi t  r e - o r d e r i n g  ~~~~

m n d i . a t e d  at the  bottom of F igu res  4-1  and 4-a. It mig ht be nice to r e v e r se
Hours  ari d M in u t e s , but th is  would  add ha rdware  complexit y si n ce bi ts
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24:3 1 could not be handled identically between Video and Anc illary formats .

This reversal  can be done very simply in software by execution of the

Exchange Byte Register  instruct ion . The azimuth and elevation ang le words ,

coded in binary with a MSB weight of 180 degrees , appear as the twelve

least-s ignificant  bits of a :aalfword.

4. 1. 1. 2 PPRI Hardware Description

The Serial Data and 525 kHz Clock inputs of the PPRI are TTL-leve l

compatible with increased noise immunity achieved through use of Schmitt-

trigge r (h ys teres is)  inputs.  They are resistively terminated with 100-ohm s

to approximately match coaxial line s f rom the

PPP Recorder  Encoder/Decoder.  The Encoder Data state changes after the

high-to-low transition while the PPR I sam ples the Serial Data on the

low-to-high transition of the clock, so that sensitivity to clock skew is

minimized.

A block diagram of the PPR I is included as Figure 4 -3 , where the

inputs just discussed can be seen in the uppe r l ef t  corner . A mult iplexe:
‘— provides for sof tware-control led testing to be discussed later; for the

present , assum e tha t the Encode r outputs drive the Serial Data and Clock
line s shown conne cte d to a 30-bit SIPOR (Serial-In/Parallel-Out Regis ter) .

In the Encoder , certain bits are com plemented to ens ure an adequate number
of bit transitions in the case of al l -zeroes or all-ones data , so that the

phase-locked loop which reconstructs  the bit clock on playback in the
FR Z000A can operate properl y. These bits need to be complemented again

at the SIPOR output in order to restore them to the proper logic sense.

The fact that both complemented and true versions of these bits are available

simplifies the design of the sync decoder which recognizes both the f i r s t

sync code (30 bits)  and any sync cod e (28 bits). Dete ction of the f i r s t  sync

cod e (A) resets  the modulo 4 s ubframe Counter and generates an interrupt

throug h the General Pur pose logic on the ULI.M. Detection of any sync code
(A , B, C or D) resets tne Input Bit and Word Counters to their respective

prope r starting states.
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After  the appropriate SIPOR output bits have been complemented, the y

are routed throug h an interconnect ion matrix to a 16-bit two-input “Halfword”

multiplexer via a Sign-Magnitude to two ’s complement c onverte r for the Mean

Doppler velocity bits and a 24-bi t  two-input multiplexer which implements the

two di f ferent  b i t - r eo rde r ing  scheme s needed for Ancillary and Videj  data.

This multiplexer ’s select  line is driven by a signal decoded from ths Word

Counte r which keeps track of wuethe r the word being received contains
Ancillary or Video data . A Subframe Counter prevents the transfer  of Ancillary

data except during the f i r s t  subframe by disabling the Output Syuchron~zer

during the Ancillary data words  of suoframe s B, C and D. Just afte r each

30-bit serial  word has been shifted into position in the SIPOR, alio~ 1ing of

course for propagation delay th r ough the code conve r te r and multiplexer , the

Output Synchronizer  sequentiall y enters the two halfwords now at the HW

Multiplexe r inputs into t i-ic FIFO (First-In/First-Out) buffe r memory.

Because the memory data bus within the 7/32 is 16 bits wide , transfers

to or from this memory take place in halfwords via the ULIM GP Logic

conne cte d to the 7/32’ s ESE LCI-I bus . The halfwords in FIFO are already in

the proper order for t ransfe r to the ESELCH , so the output synchronizer must

now simply control the transfe r rate . The synchronizer accom plishe s this

control by clocking halfwords out of the FIFO - by issuing appropriately-

timed t ransfer  Request  pulses to one of the status bit s which is interpreted

as the BSY bit by the ESELCH. The peak t ransfer  rate is 106 halfwords/second

when two success ive  halfwords resul t ing from each 30-bit input word are out-

putted , but these halfword pairs are 57 ~ second s apart  (except for a special case

following in te rrup t  process ing ) resulting in an average rate during most of
each bl ock 17 , 500 fu l iwords  or 35, 000 halfwords/second so that only 3. 5% of
the 5 ’nc -microsecond memory  cycle s are stolen. The overall av~ rage t ransfe r
rate , ~ t the maximum PRF possible , is about 86 to 88% of the peak rate
because of dead time and the gaps left by sync codes and ancillary data from
sublrarnes B, C and 1). 01 course, at lower PRFs , the overall average
transfer  rate will decrease.
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i t )  he~ in I~~ke data  I r an s f e  r , a comm and  b yte w i th bits  1 and 4 s t

~~U~~~~’ ~~
- i~-~~u e d  t h e 1~~ ’F~1 (dev ice  t ode X ’~~A ’)  t t  c lear  the clock p rese nce

(II I ’ )  I l t ’ . ) n i , - t I ~~ d i- 1~~c t i~~n of a f i r s t  Syn c  puls ’ r e s u l t s  in the gener; tion

I I  d n  i nt e r ru p l , the  7/ 3.~ has up to 0 . 5 mil l isecond s in which to set up the

C I I  ( d e v i  ~ -ode  X ’F l ’)  whi le  h a l fword-~ accomulate  in the FIFO. The

k2~~ LCTJ  I ou ’d be -,et up  wi th  t he prope r s t  ir t ing  and ending addresses

m d  e l :e n  a Go o m min d . When  the ESE LC H beg ins to run , it find s BSY

1oI ’~ v h e r  ~ p n  i t  g t - .i c ,ra tes  a Data Reques t  which clocks a halfword out of the

FIFO an i i  ir:te t u -  ESE LCH. The ESELCH sends another Data Request pulse
as i ;t s t  a~ i r  an steal an t h e r  one-microsecond m e m o r y  cycle.  Thi s p rocess

C f l 1~1tI i~i C ~~ u~~ il a 11 L d l { w ’ ; C d s  which  had piled up  in the FIFO during in ter rupt
pi - - s s in ~ i e e e have been locked into the ESELCH; now the Outpu t Synch-
ro , 1I~~~e r  st -t s  I~~~~~Y hi gh. As  each subseq uent halfword enters  the FIFO, BSY
goe s low , the ha t f ’~ ord is t r a n s f e r r e d  into the ESE LCH , then BSY goe s high
again .  T h e r e a f t e r , un t il  the t r ans fe r process  is terminated , two half words

pass through the FIFO every 57 ~ second s and never pile up.

A Clock Presence Detector , imp lemented using retr iggerable moi-~iostable

delay elements , veri f ies  the p resence  and approximately -co r r ec t  frequ -nc y

(525 kHz)  of the input clock. The outputs  of the Presenc e Detector cont:ol

ESELCH tc ~mina t ion  and can be examined by the process or as two of the eight

status bits throug h the U LIM GP Logic. Status and C on- mand bytes for the

PPRI are s u m m a r i z e d  in Table 4-1 . As has been discussed , status bit 4

fable 4 -1 . PPRI Sta tus  and Command Bytes

C o m m a n d  DIS 

- 

EN 

2 

TEST c
~rFIFO C d< CLK

Status I BSY FUL~L F tST - SLOW -

________ _______ I _ -_  I. 
_____________

D evj ~~e Code X ’8A ’ Normal 0 0
Clock slow or 0

stuck High
Clock fas t  1 0
Clock stuck low 1 1
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controls the ESE LCH tr ans fe r rate. If any of bits 5, 6 or 7 becom e set during

a t ransfer  be ause of some abnormal condition, the n that t ransfer  is terminated.

Command bits 0 and 1 c ontrol the interrupt queuing circuits in the U LIM

GP Logic, while bit 3 selects the TES’I position of an inpu t multiplexer. Command

bit 4 clears the Clock Presence detector: initially, both Status bits 6 and 7 go high.

Within several usecond s, t~ ese bits indicate the condition of the clock as listed

in Table 4-1. Bit 4 r e se t s  the PPRI sequential log ic.

The previousl y mentioned multiplexer at the Serial Data and Clock inputs

perm its software-controlled testing of the PPRI by the following procedure. A

command byte having a bit assigne d to control the inpi t multiplexe r is issued to

the PPRI via the Mult ip lexer bus - - the ESE LCH is not used in this test. This

Test  Selec t  bit , s tored in a D-Flop shown at the lower left of Figure 4-3, applies

the Data Availaole strobe f rom the GP Logic and the LSB only of the Data Output

to the SIPOR clock and data inputs , respectively. Now the processor can generate

sync codes and simulated data in software and can verif y prope r serial/parallel

convers ion, bit com plement at ion, sync decoding, code conversion, bit reordering ,

counting, and output synchronization by observing outputs from the halfword

multiplexer.  See Appendix A .

Not shown in Figure 4-3 is the System Clear GP Logic output which

resets all sequential logic elements in the PPR I to drive it to a known starting

state .

4.1. 1. 3 Data Transfe r

An example of a data t ransfe r  from the PPP recorder  to the compute r

is show n in the t iming d iagrams  of Figures  4 _ 4  and 4-5.

Before all data t r a n s f e r s , the programmer outputs a clear and in te r rup t

enable command s to the PPR I. The clear command clear s the FIF O , and prevents

data f rom ente ring the FIFO unti l  a f i r s t  sync cod e is recognized (SYNCI).  Cc~R
also init ial izes the clock presence detector , which is cleared to 00000011 (statu s bit

6 and 7 high) .  W ithin 2 to 4 1.1 sec ond F , the clock presence detector  should have
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V i l i ’. i d a t a .  I i  ei the r st  it u s bit 6 ar 7 is hi g h , oi both , then data  t r in s f e r cannot

u u r .  Th u  C PD c e n t i  nu a d y - n - n it o r s  the  c lock , and if it eve I f ind - a faul t  in

the c loc k  ~r i p • t , h i t  ~ o ’ 7 v~~ll ~~~ ig h a c c o r d i n g  to Table 4-1. If e i t h e r  bit goe s

l t ~}~ du r l d a t a  - r a n s i e l , t h e  I t ,i ’ J~CH wi l l  a u to r i i at l . all y te r m i nat e  the opera-

~ i I ) 1  and  u t ~ -et  an  t r  rr - r ~ t a t ’ z s .  O~we l i i i ’  SY N ~Cl code is r ecogn ized , an i n t e r r u p t

pu1~~t ’ is  ~ni  t - ~ t he p r o c e s so r , sig~~al1ing tha t  the ESELCH should be s t a r t e d .

Lo~I I  p u l s - -~ ( P L)  a r e  ~e i i er a t ed  to load each w o r d  into the FIFO an the leading

edi~e -~ \~ 1 nd the a t -  x t  t r a i l i ng  ed ge of the input  clock. Once the data has

r i pp led t h r I , U ~~h the FlF ’~~, O u t p u t Read y (Os)  goe s hig h , wh ich  send s busy  iow.

Th .  E S E J L ~~l ~~ n s e s  CL~- Y  lov~ md i m m e d i a t e ly send s a Data R ~quest  (DROll)

p u l se  t (  ft I ~~~ I, w h i c h  s u n s & - c ~uent 1y s e t s  busy  hig h aga in .  Di~ Gl1 gate s the

d a t a  on to  the  h 0 •~, w h i l e  iO~~ , and clocks the next 16 bits  out of the FLFO when  it

~c o ’s  h i g h  ~~~~~~~ Wh~~n OR goe s hi gh aga in , si gnal l ing  that the next  h a l f w o r d  is

ui posi t i o n , J U S Y  ~~~~~~~~~ low , and the p r o c e s s  ont inues  unt i l  t F e  ESELCH deter-

m e t - S  th a t  a l l  he da ta  Li s een t r a n s f e r r e d .  Sync codes and anc i l l a ry  data in

al l  s u n ir a n ie s  e~~t :ep t  the l i rS t  a i ’ -  not t r a n s m i t ted.

4.1. z Scan  Co n v e r t e r  R~~f r e s h  Me m o ry  In te r face

The SCRMI c o n s i s t s  of a modif ied Unive r sa l  Logic Interface  Module
(ULIM ) wh ich  plugs d i r e c t l y into he Multiplexe r Bus of the 7/32 p roc es so r ,
wi th  d ev i ce  oce  X ’~~C’ . It is des igned  to work in c onj unction with the £ sp lay
Data In t e r f ace  DDI) which  a l read y conta ins  m o t  of the control  c i r cu i t r .
n e c e s s a ry  fo r  Gata t :ans fe r to and f rom the SCRM. The operation of t~.e DDI
is d i s c u s s e d  in s e c t i o n  4 . 2 . 2 .

I he f u n c ti o n  of the SCRMI is t h r e e fo l d . F ir s t  of all , i t  a c .ep t s  the
s ta tus  by t e  and 8 bits of da ta  input  f r o m  the DDI and p r e p a r e s  t h e m  to be gated
on to  th i  7/ 32 ’ s Mult i plexer  Bus.  It a lso s e r v e s  to la tch command  bits 4:7
and the data byte  f r o m  the 7/32 and buffer them for  shipment  to the DDI,
along with the c o n t r o l  si gnals .

The t h i r d  func t ion  of the SCRM I is to prepare  i t se l f  for  t e s t i ng  th rough
so f t w a re .  It was cons ide red  des i rab le  to make thi s inte r face compatible with
the Common U n i v e r sa l  Logic In ter face  Test software package supp lieo by
In te rda ta  ( p r o g r a m  n um b e r  B06- 12 9R06) .  See A ppendix B. Th i s  is dot~e wi th  the
u s e  of m u l t i p l t -’x e r s  w h i c h  l og i c a l l y tie the output  byte and command  byte s 4:7 of the
SCRMI wi th  the  s ta tu s and data inputs . The in t e r face  is prepared  for tes t ing  by
s e t t i ng  c o m m a n d  bit 3 to a 1.
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The SCRM is connected to the DDI th r ou gh 33-foot iong ribbon cables.
The cables are  w i r ed  in an alte r nate ground conf igura t ion  to ~ninimize cross  talk.

4. 2 Ex i s t ing  Equi pm e n t

The TSE has been  des~ gneo to r.iinnTiize changes required to be pe r-

formed on exis t ing ec~~iprner~t .

4. 2. i PPP R e c o r d e r

The ser ial  data anc clock signals needed to drive the PPRI, sele c table

by the ~)ATA ~ OURCE switch between REAL TIME (Encoder)  and TAPE

~~~~it cn c s , are  both available on the Decoder card.  A line dr ive r , Type

SN 74 12o , is added there  along with outpu t connections to two BNC connectors

on the rear panel. From these points , two RG6 Z 93-ohm coaxial cable s

route the serial data and c2 ock s ignals to the PPRI.

4. 2 . 2 Scan C onverter  R e f r esh  Memory

The SCRMI in the TSE cornmu n~cate s with a Display Data Interface in

the SCRM always  -n the byte mode. No DDI modifications are needed to

per form the data t r a n s f e r s  requ :rec by the TSE , but this section briefl y

outlines the DDP s capabi l i t ies  and r e f e r e n c e s  othe r documents for details.

Th~ 7/32 t r ea t s  the Scan C onver te r  as a per iphera l  and can perform data

t r a n s f e r s  to and f r o m  its  r e f r e s h  memor ie s  throug h the U LIM with device

code X o C , the SCRM~ on the U LtM , and the DDI within the SCRM. In

addit ion  to these  proce~ so r - i n it ~ate c operations , a cursor  can be sw~tchec

on in any a i sp iay,  it~ posit ion adjusted by means of a trackball , and the

fo ur - o i t  color cude  in the r e f r e sh  mem ery  at that position t r ansmi tt e d to

the com pu ter by operator  in te rac t ion  throug h the Disp lay Interface C ontrol

panel.

Manual  control of the DDI, throu gh the Display Interface Control panel

and variou s controls on the Scan Conversion Processor itseLf , is instructed
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in  ~~~~~~ 
t~~ç~j~ . 1 . 10 ul z\~~ t (  r I  r: c t 7 . Se ct i o n  4. 7 ul that  documer .~ p r e sen t ~ a

d - i : 1~~-d i i i  ir e  d e s e r i pt~ ua ~ t he J)DI and how it  i t e r a c t s  with other

i a(r i : :If l .-  i t s  ~ t h t .  S~~L. -~ ~~~ I a r t  e l i t sic t y p e s  of t r a n s f e r s:  Wr ~te D~ sp 1ay

N’~~n~~~rv , X ,~d D:s pl:~ ; M~~rno y ar ~ i Cu r - ;or  Data Ent r y  a re  e xemp u t i ed  in

s e c t i on  4 . 7 .7  w h i c h  aN a e n t -  -c rdwai- e -or ien ted d i s c u s s i o n s  of t} a s a m e

t \ i ; ~~ p ic s  4 e s c c~ b — i  in  s ’ ? w - r e  t t ’c~r s  in  A ppendix C of Referenc S.

The ) i ) i  I n nn ~ a i d  - n :  S ta tu s Bytes  a re  l i st e d  in  Table 4- ~. C~ nm a r d

bi t s  () aad  p r : g r  T i e  the  ln tt rru pt log ic on t h e  U LIIvI to ei the r accept , queue ,

or ~ . ‘ - ~er t  : :i t ~ -~ j ’ t i  f ru : a  J e  F ij i . The HW bit is used  to s e l ec t  hal fword  or

by t e  mod c in ~~i -  ~datn  ULI  ~:ar is , aut  s i n c e  thi s SCRMI is built on an MDB

S~~s tem ~ t L 2 ~~. hi~ b~~. n-i n c t t h e r  ia eded nor used  because the DDI a lways

oDe r a t e s  in the  L-’- t ~ n - iad e .  Comma nd bit 3 enable s the t 2 s t  mode describe d in

Sr  t i u f l  ~~. L

Con m a r d  b i t s  4 , 5 and 6 d i r e c t  cont ro l  logic on tne DDI to pe : . orm

var i o u s data t r a r~~ier se4uences . In tn~ WRITE opera tion , the 7/32 speci f ies

the d i s p lay channe l , the color of the p ic ture  e l ement  to be w r i t t e n , and the

a d d r e s s . T h re e  d i f f e r e n t  sequences  a re  available , depending on whe~her

s u c c e s s i v e  e l e men t s  are  to  be the same or d i f f e r e n t  colors .

I n  i READ operation , the 7/32 specifies the display channel and the

a d d r e s s  and r ece ives  fr om the DDI the color code for  the a ddr e s s e d  pi ture

element. Since all WRITE operations require random acces to the re resh

m em o ry  of the selected channe l, no WRIT E sequence should be at tempted if

the  N ot Available  s t a tus  bit for  that  channe l  is  t rue (Table 4 - 2 ) .  If , ho~--eve r

a R E A D  opera t ion  is init ia ted ii a channe l wi th  its Memory  Bus not ava lable

t rue) ,  the opera t ion  wi l l  still be accomplished by a SLO W REA )

process in which the required picture element is obtained by waiting for it to

appear  in the dig ital v ideo  data s t r e a m  used  to r e f r e s h  the  r a s t e r- s c a n  d isp lay.

An interrupt is generated at this time. SLOW READ can also be purposely

i nit i a t ed by iss uing  the ap p r o p r i a t e  com mand byte .
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Table 4-. 2. DDI Command and Status Bytes

0 1 2 3 4 5 6 7

Command 1
Byte DIS EN I HW TEST COT 4 COT5 COT6 COT7j

To Interrupt Not To DDI Control Logic Spare

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

COT -

4 5 6 7

o o 0 X WRITE Mu lti ple Point s Same Color

o 0 1 X “ ‘I Different  Colors - Not fuliword Boundaries

o i o x I ,  11 I I  — I t

~~~~ O 1 1 X

1 0 0 X READ (S LOW RE AD FORCED IF MBA)

1 0 1 X SLOW READ

1 l O X
1 1 1 X INITIALIZE CONTROL LOGIC

o i 2 3 4 5 6 7
Statu s
Byte I1NA 2NA 3NA 4NA SDG WS J RS 1

__________  -J
Display Channel Not Available Send WRITE READ

Data Switch Switch
Gate-A ON ON
Cursor
Data
Entry has been initiated.
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I . -. t~ ~ — I I  - - Cu: o~ I )e I i  E n t r y  operation , the u u~ or ode

c it  - d ~~E i n  S1A - ~ ~F Al )  ~~i t  I i  i - c r e s s  comes f r o m  the t r ackba l l  and is

r ,~ n s i e r r e a  to  ~1i 7/ 3a  a l - mg  r~~th t h e  c c i or  and channe l  codes wn en  the

in t e r r u p t  r~;tpp t :n  V~ i n n  ~t ~ , . r so r  o t t  e n t r y  is ~n p r o c e s s , s ta tu s bit 4 is

t r u e , e ve n  d e fo r  the t t r r u p t has  o c c u r r e- .

S~~~tc i~es on ~rw D~~ p~ - iv  Jr  c r f a c e  Control panel can disable either LEAD

or WI ~~~i i  F oa€- . uon s ii-. ~he Ij DI .  l i te  s t a t e  of these  sv~i t ch e s  is available to

t I e  7~~3Z t h r o i : h  t i n  s t n  tus  tj ~

Detae. s - - i  f t r r  r~ -us  typ e s ‘f t r a n s f e r s , inc ludi  ~g ha r d w a r e  and software

ex n m p l t - , di ’- a l ’,’ : r dd r e s s i n g  c onv e n t i o n s , and cont ro l logic opera t ion  ar

~ v t i ~abi~ in s c c~ i n  1t . 1 and A p p e n d ix  C of r e f e r e n c e  7 and should be stud ~d

t ,ct  o re  ~i ru gr rn : n In g  is at i r p te l .
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SECTION 5. DETAILE D SOFTWARE DESCRIPTION

5 .  1 Support  Software

The suppor t  s o f t w a r e  u sed  by TSE may be broken down into two

ca tegor ies :  the OS/32-MT opera t ing  sys tem , and the I/o d r i v e r s .  These

combine to fo rm a power fu l aid to both the p rogrammer  and the end u se r.

Qp era t ing  Sys tem

The choice of the ope rat i ng  sys tem was dependent  upon the language

to ~e used for the task to be performed. Since FORTRAN was chosen for the

tash , thi s mandate s that an Interdata operating system also be used. A ?pen~ 1x
F, an Interdata product  bulletin entitle d OS/32 MT , describes in detail the
operating syste m which was used  for  TSE . In addition, extensive use

w1s made of tr ie Command Substitution System. The Command Substitution

Sy s t e m  (CSS) is an ex tens ion  to the OS/32 MT C ommand Language. It provides
the use r  with the ability to establish files of dynamically modifiable command s
which can be called from the console or othe r CSS file s and executed in a defined
sequence. In this way, complex operations can be carried out by the operator

with only a small numbe r of c ommands.

CSS provides more than just the ability to switch the operating system
command input stream to a batch device:

- A set of logical operators are provided to control the precise seq ience
of commands to be obeyed.

- Parameters can be passed to a CSS file so that general sequences can
be written which take on specific meaning only when the parameters
are subst i tu ted.

- One CSS file can call another, in the manner of a subroutine, so that
com plex command sequences can be developed.

A CSS file is simp ly a sequenti al text file . It could be a deck of cards , a
punched pape r tape , a magnetic tape , or a disc file .
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The OS/32-MT Hig h Level Ope c tor Command Package is implemente
as a set of CSS f i l es .  T hcse  per f orm i. variety of the commonly used program
pr t  p a r a ti nr  and deve~ opment sequences .  The following are some of the more
often u sed f i l e s :

(~- ur r i t n~ e Des~~~~j t ion

I- C)~-. 1 P er f o r m  FORTRAN V comp ile , assembl y and task
es t a b l i s h m en t

FORTCL( .~ P er f o r m  FORTRAN V compile , a s s e m b ly, task
e s tab l i s h me n t , load and s tar~

CAL Per f o r m  CAL assembly and t a sk  es tabl ishn  ent
C AI a ~ i~e P e r f o r m  CAL assembl y, task es tablis hm en , b a

and s ta r t

COPY A Copy an ASCII file using OS Copy
COPY B Copy a B i n ar y  File u s ing  OS Copy
COPY T Copy an e s t a b l i s h e d  task , r e s ice n t  l i b ra ry  or over lay

u s i n g  OS Copy

R U N  Load and s t a r t  a task.

~ . l . 2  D r i v e r s

In ord€  r to p e r f o r m  u s e f u l  work , a program may hw e  to communicate

with many dn f e  rent  peri phera l  devices , each with its ow.i programming re-

- lu i r e m e n t s .  To p rov ide  the p r o g r a m m e r  with the abi1it~ to pe r fo rm I/O to

d i f f e r e n t  d e v i c e s  withou t r qu i r ing  device dependent  coding,  OS/32 prev ides  a

s t anda rd  I/O i n t e r f a c e .  F igure  5-1 illustrates the elements of this I/o

i n t e r f a c e .  I/O reques ts  a rc  initiated by a Supervisor  Call (SVC 1); d r ive r s

provide  the dev ice  dependen t  suppor t  via r~~itine s and control  blocks , and

a c c e s s  to the dev ices  is con t rol led  by the Event Service Handler throug h the

Event Coordination Table (EVT).

Two additional drivers were required for inclusion into the 05/32 MT

ope rating system. These drivers each control one Universal Logic Interface

Module (ULIM);  one for the Scan Converte r Refresh Memory Interface SCR.MI)

and the othe r for the Pulse Pair Processor Recorder  Inte rface (PPRI). Each

driver was written to conform to the requirements  specif ied by Int rdata

for u s e r - w r i t t e n  d r i ve r s .
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5.1.2.1 PPR I

This port  provides an 1n~~P-o niy inte rface between the Extended SElector
CHannel (ESELCH ) bus and the Pulse Pair Recorder .  Two modes of data
transfers are used: Command and Statu s bytes via the mult iplexe r bus , and
data via the ESELCH in the ha l f -word  mode on the DMA bus.

5 .l . f . i .l  Su ppor tea  A t t r ib u t e s

Read , Watt , I/o ~t .-id Proceed.  Unconditional pr oceed cann ot be

sup po r ted by this  device because the s tatus byte does not provide information
as to device availability.

5.1. 2. 1. 2 Funct iomi  D e s c ri ption

U pon en t ry  to the d r ive r  at the en t ry  point IISIITPPRI, the in terrupt  is
enablea . Refe r to Tabl e 4 - 1  for the Command and Status bytes.  Btt  4 of the

Command byte , clear , is a~so outpu t at this time to initialize the
PPRI . The ISP is set to point at the CCB for the PPRI driver. U pon receipt

of the interrupt, a command b fte of X ’CO ’ is cutpi t to disarm the PPRI
interrupts. The status byte is examined to de ermine if one of the error bits

in bits 5, o , or 7 is set. If so, an error code as defined in section 5.3.1.3

will be placed in the returned status variable in the DCB for output by system
routines to the operator ’s console and the termination routine is schedulec .
If no e r r o r , the f i r s t  and last byte acdresses  are loaded into the ESE LCH with
the a d d re s s  of X ’Fl ’  and a GO command is give n to the ESE LCH to st ar t  tn -e
data t rans fe r .  The address  in the LsP for device X ’F l ’  is set to point at the
in ter rupt  routine for the PPRI ESELCH. U pon receipt of the ESE LCH
inter rup t , a STOP command is i ssued to the ESELCH to stop the data transfe r
if the inte r ru pt r es ulted by an e r ro r  bit being set. The termination routine ,
which is exe cuted in an iriterruptable s tate , is scheduled by the ESELCH ISR.

The termination rout ine , en t ry  point TERMPPR I, inpu s the status
byte , converts the status to the proper code and store s it in the DCB for
retrie val by system e r ro r  routine s or north-seeking routine s, and compute s
the length of the last t ransfe r by reading the last byte address  t ransferred
by the ESELCH and subtracting the f i r s t  byte address from the parameters
in the SVC 1 parameter block , and an e r ror  is gene rated if the va lue s do not
match.
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Operating system routines such as timer routine s TOCHON and TOCHOFF ,

and completion routine IODONE were  used to insure compatibility with the

operating system as described in Figure 5-1. The t ime-out constant is set for

2 second s after  which , if no I/O has begun, an e r ror  will be generated.

5 . 1.2 . 1.3 Statu s Def in i t ion

Statu s Meani r~g

X ’OO’  Normal  Completion

X ’ i i ’  Clock slow or s tuck  hig h

X ’ l Z ’  Clock f a s t

X ’13 ’ Clock stuck low
X ’82 ’ Time out

X ’84 ’ Short  data t ransfer
X ’CO ’ illegal function

5.1 .2 . 1.4 Device A d d r e s s

The device address of the PPRI is X’8A’.

5.1. 2. 1. 5 Paramete r Block

The PPRI drive r is called by a supervisor call (SVC1) with a standard

Interdata I/O parameter block as discussed in Chapte r 4 of Reference 2.

5.1. 2. 2 SCRMI/DDI

This port provides a transparent interface between the Multiplexe r bus
and the Disp lay Da ta Interface (DDI) in the SCRM. Command, status , and
disp lay output data bytes are t r ans fe r r ed  via direct  commands while the
display inpu t data can be t rans fe r red  via direct  commands and the Auto
Drive r channel .

5. 1.2.2. 1 Supported Attributes

Read , Write , Wait , I/O and Proceed. Unconditional proceed cannot
be supported by thi s device because the status byte does not provide
information as to device availability.

5 . 1 . 2 . 2 .  2 Functional D e s c r i ption

U pon en t ry  to the dr iver  at the en t ry  point INITSCRM , the func tion
cod e, located in DCB.FC, is tested to  de termine the type of request ;  READ
or WRITE.
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5.1.  ~~. ~~~~~~~~~ READ

f)u e to th e  urn er t a i n t y  of the availabil i ty of the i iDI Memory I us, all

rea l Ope ri t i or s ill he performed in the “SLOW REAl)” mode. A ommand

byte ~i ~ ‘ CE’ , ~h s a r m  ~e,t c r ru pts and ir i t ialize , is ou t pu t at this t ime.  The

ISP ~ s t t - pei:~t at the CCI3 f o r  the S( RMI drive r and the CCB is initialized

wi th  tli~ t i r t in e  a d d r es s , l e n g t h , and subrout ine  ad d r e s s .  A SINT is

~ x~~C U t e - i  t o  f or c e  th e  d r iv e r  I n t L  t h e  IS state in d  st a r t  the I/O process .

U pon : - - c e i p t  of the f i r s t  in t e r r u p t , a command byte 01 X ’48 ’, in te r rup t

enab led  and s iuv .  i-ea is outpu t Three  WD commands ar executed to

t r a n s f e r the X ~ — cl Y d d re s se s  ~o the DDI and the routine e tits t await th~

data inte r rup t. i~ pon r ec~~~pt- if t h e  i n t e r r u p t  at ent ry  point ISRZt CRM , the

co lo r  is I n - t O  d~~~t ~ o~ red  in to  the u se r s  buffe r , the X and Y a dd r e s s e s  are  in-

cr c r n en t e d  b~ ~~~ :-JU c - - s t o re d  in the SVC 1 parameter block. a~~d the nu mber

of points input  is i n c rem e n t e d  Thi s p rocess  cont inues  until the desire

numbe r of points has been transferred at which time the termination ro at ine

is scheduled .

~~~~~~~~~~~~~ W RITE

Three  modes of w r i t e  operat ion ire possible wi th  the DDI. The main

d i f f e r e n c e s  are in the number  of wr it e  command s r equ i r ed .  This allow the

programmer flexibility in structuring data buffers for outpLt. All outpu t will

be done in the initializer due to the fact that no interru pts are generated by

the SCRMI/DDI during the output pha se.

Upon entry to the WRITE portion of the drive r, the WRITE sw tch ,

bit 5 of the status byte , is tes ted to dete r mine if the DDI ci~nnot acc pt data;  if

so, an e r r o r  statu s i s s to red  and the program exits .  Th e equested d isplay

numbe r is used as an index into the status byte Lts 0 throu g h 3 to de term ne

if the des i r ed  disp lay channel  is not available for output; if so , an e r ro r  s.atu s

is stored and the program exits. Once it has been de te rrn .ned that the d s p lay

is read y for  outpu t , the p r o g r a m  en t e r s  the routine to outpu t the data de~~endent

upon the mode of ou t pu t d e s i r ed .  F igure  4 of A ppendix C of re fe rence  7

depicts the modes and sequence of command s for the variou s out:ut mcdes.

The output  ioop ~‘i1l t r a n s m i t  data unt i l  the des i red  numbe r of points have

been output .
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5 . 1 .2 . 2 . 2 .  ~ TERMINATION 
-

Upon completion of the READ and WRITE routines , the termination

phase is scheduled to comp lete the housekeeping and provide an orderl y exit

to the operating syst em.  Operating system routines such as timer routine s

TOCHON and TOCHOFF , and completion routine IODONE will be used to

ensure compatibility with the operating system as described in Figure 5-1 .

The t ime-ou t constant is set for 2 second s after which, if no I/o has begun,

an error  will be generated.

5. 1. 2 .2 . 3 Sta tus  Def in iLon

Statu s Meaning

X ’O O ’ Normal  Comp letion

Time out

X ’33’  Re coverable E r r o r -W r i t e  Switch Off

X ’ An ’ Device Unavailable-Write channe l n

X’CO’ Illegal Function

5. 1 .2 . 2 . 4 Device  A d d r e s s

The device address  of the SCRMI/DDI is X’8C’.

5.1. 2 . 2 . 5 Pararnete~ R l o r l’
The SCRM D r i v e r  is invoked by a Supervisor  Call (SVC 1) with a standard

In t e rda t a  p a r a m e t e r b lock as d i scussed  in Chapte r 4 of Reference 2. In addition to
tht s , the  buffe r contains informat ion used by the driver .  The format of the buffer is
shown in F igure  5-2 .

NUMPTS is a full word specif ying the number of points to be wri t ten to or
read from the dis pla y.

X-COORD is a nine bit number specifying the number of columns from the
left m ost ed ge of the display.  There are 320 horizontal positions on each disp lay. If
the number is greate r than 360 , it is ignored.

Y-COORD is an eig ht bit number specif ying the number of row s from the
uppermost edge. There are 248 vertical positions on a display. If the number is

grea ter  than 248, it is ignored.
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F’C t s  th. f u n c t i on  c ode w h i c h  sp t o - i f i e s  what  t ype of I/O is to be per—

1 . 1 FT a ‘1’ , the  d r i v e r  pe r f o r m s  I/O on a horizontal line of length

N U M P T S , s t~~~ on g  at  (>. -COOR D , ~ -COORD ). If FC is a ‘2 ’ , i/o is pe r-

t e r m e d  or a ve r ical l i n e  of l en g t h  NUMPTS beginning at (X-COORD , Y-COORD).

LI FC is a ‘3 ’ , 1,0 is p e r f o r m e d  on NUMPTS random points wF ose individual

c o or d i n a t e s  a re  g ive n ii~ the f ul lw o r d s  which follow NU M PTS.

INC R is an i n c r e m e n t  value whic h acts  on eithe r X-COO~~D or Y-COORD ,

d e p e n d i n g  n ~he v a l u e  of FC. For examp le , if FC = 1, and INCR = 2 , and a

r e a d  opt . r a i  I o n  i s  p e r f o r m e d , e v e r y  o ther  point on a hor izontal line beginning at

(X C O O R D , Y - C O O R D ) ,  w i l l  he read into the buffer. If INC R = 3, eve r y t h i rd

point  w i i~ bt ~r d . If INCR = 0 or 1, ever y point will be read . Ti FC = 3, this

opt ion  ~s i - - r o r ed .

If the m o s t  si g i i ~ican t  bit of the d isp lay byte (bit 16 in Fi gure  5-2 )  is a 0,

and ftc d i s p lay is una vai lable , the  d r ive r will  automat ica l ly search  for  the

n e a r e s t  avai lable  d i s p lay.  If all fou r d i sp lay s a re  u navai lab le , an e r r o r

c o n d i t i o n  r e s u l t s .  If bit 6 is a 1, this  option is disabled , and il the display

s p e c i f i e d  is unavai lable , an  e r r o r  c ond i tion will be r e tu rned .  In both cases ,

the va lue in the d i s p l a y  f i e ld  is le f t  u n a l t e r e d .

o 78 151617 2324 31

W OR D  0 INCR ~~DISPLA Y FC

NUM PT S
0 34 67 1516 2324 31

2 OLOR — X-COORD Y-COORD

3 CO LOP — X-COOR D Y-COORD

F I G U R E  5-2 BU F F E R  FORMAT FOR SCRM DRIVER .
T he beg in and e nd a d d r e s ses of th is buf fer
a ppear  in the s t anda rd  SVG I paramete r block.

48

~ 

—-- - -- -- ----- -,—----
~~~~~

—-- -- -— - —- --—



5. 2 Task Desc r i pt ion

The TSE sys tem cons i s t s  of fou r tasks: TSE PARAM , TSE J TSEDUMP,
and CHANGE. TSEPA RAM runs  as a background task ( . B G )  before TSE is

l oaded into memory . TSE runs in a foreground part i t ion (TSE) and requires
87K * of core.  S imul t an eous l y wi th  TSE , e i ther  of two tasks , TSEDUMP or
CHANGE , may run. ~ SEDUMP is the largest of the two, and require s 3K

of core to run. Therefore , a second foreground partition of 5K is set side

fo r  th i s  purpose.

The re  are also fou r task common blocks (see Appendix C) used by TSE , to

allow i n t e r c o m m u n i c a t i o n  between tasks.  These blocks a re  set up in global

memory  under  the names TASK , ZSTORE , DONE , and EXTRA . In all , they
occupy 16K of m em cr y .  Since this memory  is global memory ,  it cannot be

executed , thus limiting the executable memory to 176K.

In order  to uti l ize m e mo r y  most efficiently, a run-t ime l ibrary containing
many of the commonly used FORTRAN subprograms was generated.  This run-
time library is called TSERTL . RTL, and resides on the TSE system disk

(DAVE).  TSERTL mus t  be present  in core before TSE can be loaded, and

resides in the . LIB partition. It may he loaded using the LOAD command:

LOAD . LIB, DAVE:TSERTL. RTL
TSERTL occupie s 7 . 7 5 K  of memory .  To e rase  the . LIB partition, and f ree  the
memory  for othe r pur?oses , use the SET PARTITIO N command :

SET PARTITION . L B / 0
These command s are discussed in full in Chapter 5 of Reference 1.

The following sections describe each routine in TSE, in the order in which

they are executed. They are classified by their file names, which may be

slightly different than their routine names.

5 .2 . 1  TSE PARAM. CAL

TSEPARAM is a TSE support  p rogram which is called by the TSE command.

It is an assembly language program . and ooerate s in approximately 1. 25K of memory.
Its purpose is to transfer the parameters of the TSE command to TSE . TSE PARAM

outputs these parameters to LU4 in a form that TSE may use. TSEPARAM also

sets the default values of any null parameters .

*A11 memory  sizes in bytes .

49



f h i  par ao-~e ter ~ ar e  p i ssed  v~a the START command as d i s c u ss e d  n
vo-~i;~ e r  5 ~o h e i - r eu ce  2~ i he o rder  of these  p a r a riet e r s  is as fol lows:

STAR I , DISP, B GNA , ENDA , ELEV 1, ELEVZ , MODE , OLDATA
w h e r e  the  m e a n i ng  and d e f a u l t  va lues  of each paramete r are  di s cus sed  ull y in
S e c t i o n  3. 2 .  ~~.

T he  OIi i y mes s a g e  p ri n ted by TSEPARAM is in the event of an I/o error

on

TSEPAR I/o ERR XXXX

TASK PAU SED

w h e re  X X ’~X is ~e- - r e t u r n e d  statu s of the I/o drive r as defined in Reference 8.

The user ~nay then either cancel the task, 
or continue using the CANCEL or

CONTINUL command s as discussed in Reference 3. If TSEPARAM is continued
a f t e r  an i/o e r r o r , it wil l  make another at tempt to write to LU-4.

When TSEPARAM has successfully completed ,

. BG: END OF TASK O

will be printe d on the system console .

. 2 . 2 TSE MAIN .FTN

TSEMAIN is, as the name suggests , the main program of TSE. :ts basic

f u n c t i o n is to s impl y ca ll the di f ferent  processing routine s in their prope r o rder .

It also reads in the parameters -ct up in TSEPARAM from LU-4, sets the flag

INDCTR if it is a sector scan, and utilizes the system clock to accommodate the

t m ~ mode option.

The only error message printed by TSEMAIN is in the event of an I/O error

on LU-4 :
X X X X  I/O ERROR IN RTN TSE MAIN

TASK PAU SE D

where XXXX is the status returned by the I/o dr iyer .  If the user continue s

execut ion with  the TPA command , TSEMAIN will  attempt to read again .

When TSE has been successfully completed , TSEMAIN will eithe.~ enter a

time-of-day wait (SVC2, 10), pause and wait for a TCO ‘ -mmand , or immediately

beg in  again , accord ing  to the MODE paramete r on the TSE command .

Referen -e 8~ OS/32 Series General Purpose Drive r Manual , Interdata
Publication Numbe r B29-384R04.
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The f i r s t  t ime TSE is r u n , TSE.IVIAIN calls RDHIST(0) which reads  the
track history file from LU-6. Subsequently, after each run of TSE, TSEMAflS~
calls RDHIST(l), which writes the updated track history to LU-6.

TSEMAIN also monitors a second set of parameters in the task common
E X T R A . When the CHANGE flag goes high , TSEMAIN changes the parameters
which w e r e  specified dur ing  execut ion  of the CHANGE task. To elim inate

confusion of data , these chan~ es are only implemented upon the completion

of each r un.

5 .2 . 3 TSEHIST. FTN

TSEHIST contains  the subroutine RDHIST, which is called by TSE MAIN .

As :zs name s u g g e s t s , RDHIS T is involved with the h is tory  file, LU-6. When
i ts  a rgumen t  iS a 0 , RDHIST reads  the old t rack h i s to ry  f r om LU-6 , and s tores

it in the task  commons  TASK and E XT RA . If there  is no track hi s tory

(p a r a m e t e r  HIST in the  TSE command is null), the track his tory pointers
IPN T and NPNT are  set to 0 and RDHIS T r e tu rns .

When the a r g u r n er t  of RDHIST is a one , RDHIST wr i t e s the p re sen t

track history, found in task commons TASK and EXTRA, to LAJ-6 and returns.

No messages are printed by TSEHIST .
5 .2 .4  T S E D A T A .FTN

TSEDATA contains  the PPRDSC subroutine called by TSEMAIN. Its

function is to inpu t data  f rom the PPP decoder  and t ransfe r  it to the d i sc .
Since FORTRAN is inhe ren t l y slow for I/O, the actual inpu t f rom the decoder
had to be done in a s se mb le r .  There fo re , although TSEDATA is a FOR TRAN
f ile , it ac tual ly contains very  little FORTRAN.

PPRDSC has a s ing le a rgument, a 6 element INTEGER ~2 a r ra y. This
a r r a y  contains the f i r s t  6 pa ramete rs  of the TSE command . The f i r s t  and
la st e l ements  are  ignored . Elements  2 and 3 are  the Beg in and End ang les of
a sector  sca n. Elements  4 and 5 are ELEV 1 and ELEV2 of the TSE command .

If the sector scan flag INDCTR is set to a 1, PPRDSC de te rmine s the
d i r ec t i on  of the scan accord ing  to Section 3. 2. 1. 1. It also detects  sector
sca ns which cross  00

, a potential hazard , and sets a flag (STPILG )
according ly.
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As ~~-~~-d i r . ’ I ’ r , t h e r e  a r c  ~-.co modes  of input :  s ect ’ r s can s  and

~~~~~~~ T!e~~ c -
~ .:i he d~ m - ; u s s c d  s epa ra t e l y iii  th e  fo l lowing  sec t ions .

- i -~ to~ ~~

,\o e r  d e e  - m I I ~1ng t h e  d i r e c t i o n  in  w h i c h  it wan t s  to co l l ec t  data ,

Pt~ )~ -~~ 
- t h e  h: i. m u  T :e S  wh :h d i r e c  t i o~i the r a d a r  is a c t u a l l y moving by

su h t r a ~ 1i n g  t w o  e n s ec u tiv e  a z i m u t h  ang es and c h e c k i ng  the si gn of the r e s u l t .

If t i e  ~- d : ~r s II ~ c -V i n~~~ ’ the w r o ng  d ir e c t i o n , PPRDSC wai ts  u n t i l  it  is go ing

in  t u e  r~~g ’I t i i r e  t ion  -)~~~:)re e ’~’u t inu in g .

Once ~t h~~s 1 ~~~ d e te r m i n e d  that  the  r ada r  is g o i n g  in the ri g ht d i r e c t i o n ,
P P h DSC e o~em ~~, . s th cu r r e~~i a z i m u t h  to BGNA and ENDA . 11 the a z i m u t h  is

v~- i t h i n  BGN A - i 1 I I ~ F N i A , i t  v~ ut s  uu ~t i l  the a z i m u t h  is ou t s ide  of the sec to r  scan

~i mit s .  T h i s  is  t e n s u r e  that a comp lete scan is made .

Oii~ e t h e  a z i m u t h  is  ou ts ide  of the secto r scan l imi t s , and is going in t h e

r~ eh t  ‘l i r e ct i o n , PPRDSC ~~ai t s  ~r it i l  the ang le i s  onc e again w i th in  the scan l imi t s .
A! t }  ~~~~~~~ ~nt , if t h e  c u r r e n t  e l eva t ion  is b e t w e e n  ELEVI and ELEVZ , PPRI SC

b e g :n s  t c o l l e c t  data .  As soon as the az imuth  once again goes outside of t h e

s e c t o r  s~~an l i m i t s , P1~ RDSC stops col lec t ing  da ta , and flag~ the - -u r r e n t  a i mu t h

as t n e  l a s t . PPRDSC no longer  looks at e levat ion once it h a s  s t a r t ed  col ec tin g  data.

In o rde r  to be sure  that no data is m i s se d , a doubi b u f f e r i n g  te hni que

is u~~ed for  data co l lec t ion .  With this method , whi le  one az imu th  is being w r i t t e n

onto the d i sc , ano the r  is being read into a second bu ffe r . In th is  way,  the  inpu t

and output  a re  e f f e c t i v e ly accom pl ished simultaneously.

5 . 2 . 4 . 2 Fuli Scan

Once  it has  been d e t e r m i n e d that  a ful l  360 de g r e e  scan is to be c o l lec t e d ,
PPRDSC reads  in the cu r r e  ~t e leva t ion  ang le of the r a d a r .  11 th :s  ele zat ion ang le

is outs id e the  uppe r and lower l i m i t s  se t  b y E L E VZ  and ELEV1 in the TSE

c o m m a n d , PPR I)SC wa i t s  un t i l  it is wi th in  the set  l imi t s.

Onc e the e l e v a t i o n  of the r a d a r  is  s a t i s f a c t o r y ,  PPRDSC save s the a z i m u t h

in  R2 , and b e g i n s  co l l ec t ing  d ata . W h e n  it d e t e r m in e s that  the r ada r  has  onc e

a g a i n  passed  the  az i m u t h  at which  data colie c t i u n  began , PPRDSC f l ag s  th .~ l a s t

a z i m u t h  and  r e t u r n s .

At  the  beg inn ing  of PPRDSC , the d i r e c t io n  o the r ada r  is tes ted  by
looking  at the s ign  of the re sul t  w h e n  two consecu t ive  az imuths  are s u b t ra ct e d
Once da ta  co l l ec t i on  has begu n , PPRDSC a s s u me s  that the d i r e c t i  n does not
change , and t h e r e f o r e  no l o ng e r  checks  i t .
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T o ex pedite data c ollec t ion , tne double buffering technique d iscussed

in Section 5 . 2 .4 . 1  is u sed .

When PPRDSC is called by TSEMAIN , it log s “ PPRDSC” to the console .

The onl y other m e s s a g e  p r in ted  by PPR DSC occurs  when an I/O e r r o r  is

enc ountered , e i the r  f rom the ?PRI or the DISC:

xxx~ I/o ERROR
TASK PAUSED

w h e r e  ‘XXXX ’ is the s tatus  coce re turned  f rom the I/O d r i v e r .  If the TCO

command is sub sequen t ly u s ed , PPR DSC will s tart  over ~Trom the be g inning.

All data v~r , i ch  was p rev iousl y col lected wi ll be lost , and new data will be input .

A common exampie of this is the message:

~28A i/o ERR OR
TASK PAU SED

This  ~s the PPR I t ime-out  e r r o r , which means that no data is getting to the

?PR f rom the ??P DECODER . If r eco rded  data is bein , used , this could

mean that the r eco rde r  came to the end of a track, or was turned off. The

u s e r  ca n mere ly f ix  the problem and ente r TCO, whereupon P2RDSC will

beg in col lecting new data.

5. 2 . 5 TSERAN GE.  FTN

RANGE , the ran ge p roces so r  s u b r o u t i n e, doe s I/O and almost all its logic

in assembl y la nguage .  The f i r s t  a ssembl y language block u npacks an c i l l a r y

data (ex ept the az imuth  ang le arid STOP, the last azimuth f lag)  f rom one of the

b u f f e r s  used  in P?RDSC (COMMON/ZSTORE/ ).  The second block unpacks the

a z i m u t h  ang le and the l a s t - a z i m u t h - f l ag  and r educes  the PPRI (Pulse Pair

Reco rde r  In ter face)  data t o  be compatible with the azimuth processor  and com-

pute s the inner  s u m s  (E z.r and ~ r) .  The subrout ine loo p s throug h this

second  block for  al~ az imu ths .

The actual  al g or i t h m  is rathe r simple: the ~~ ocesso r  examine s each

range cell in t u r n , comput ing  sums ano segment  length upon acceptance.  If the

cell is not above the t h r e sho ld s, its p redecessor  is cons ide rec  the end of a

segment. If the seg me n t  is longer than ~ cells , the segment and its sums are

stored .  U pon th e acce pt ance of an e leve nth se gment , the shor tes t  one is found

and re jec ted .  Afte r each az imuth, the subrout ine  outputs segments  and sums

to COMMON blocks: /Dt ’cTA/ and/RUNSUM/ .
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T he  i mp ~~r t  ~ ~~~~~~ i ab lc s  u s t d by R A N GE  are l i s ted  in the following
taho-

CO M M O~~ - - ’M h  S.J~~~ / P CT M  ~N l- ’er c  nt a~~e of range  ce l ls  ignored because
~~t grou nd c lu t t e r
Mini rrus-ri ~cceptal)le absolute valu e of M EAN

SiG~~1~\ Min imum acceptable varianc e
oMMor\~/ Ex lRA/ Rl{u M i n i m u m  acceptable se~~m e nt  length

(“ R N ] )  N u m b e r  of range cells ignored  becuase of
grou nd clutte r

ZTH Min imum acceptable power
B f ~ TA Overlap constant used in AZPRO, not range
K Runn ing  az imuth  counter

CO M \4ON j Rl~ \~~~., ’il~CE t t D  End a d d r e s s  for  re ad, stored for  use by CENTWT
OLDATA Flag to tell program to ignore 9th bit of power

CO M M ~~)N / Z ST O RL/ A NC ( 4 )  A n c i l la r y  data in 32 bit words

Z E E ( l0 2 4 )  Video data in 32 bit words

COMMON/DATA/VAR(448 , 10, 3) B e g in , end and labe l informat ion used by
othe r p rog ram s

VAR(K , I, l ) =  be g inning of I-th segment on
K-th  azimuth

VAR(K , I, 2) =  end of Ith segment on K-th
azimuth

VAR(K , I, 3)~ Label of I-th segment on the
K-th  azimuth (set  to zero b y
RANGE)

COM.VION/RUN SU M,/ Z Z R ( l O , 448)  E
ZZ R2 (lO , 448) ~ z 2 r/ 128
TP Range cell size (75m t 2 TP )

E LEVAT Elevation
DAY , HOU R , MINUTE , SECOND Self exp lanatory

54

- ~~~~~~~~~~~~~~~~~~ -‘- - ~~~~~~~~~~ - - ‘ -- - - -- ~~~—



C -

5 . 2 . 6  TSEAZPRO. ~‘TN
The azimutha l p r a c  essor , TSEAZPRO , consists  of five subroutines:

MAKSEN , WAKBAK , ~OOKBK , WIPOU T and WIPE. Its inpu t is the VAR a r r ay

from TSERANGE (beg in , end , labe l). The labels are initially ze ro , but are

assi gned to azimuthall y s ign if i can t  s torm cell s as TSEAZPRO proceeds. The

VAR a r r a y  is also the output  f r o m  TSEAZPRO .

MAKSEN (“Make Sense ”) is tn e  executive program.  It sets the initial

value of~variou s variable s and then cal1s W~KBAK (“Walk Back” ) for  each

segmen t . Af te r all of the WA K B A K  p r o c e s s i n g  is complete , MAKSEN looks

t h r o u g h  the c r o s s - r e f e r e n c e  a r r a y ,  XRLF , and re- labels any segments  which

belon g to ec~u~ ve. icnt  c e l i s .

he min imum acceptable  num ber of adjacent azimuths , ~~~ , re lates to the

m i n i m um  sec tor  ~c n gih , ~~~, and to the radius , r , of the center of the ce ll, as
0f o l l o w s :  -

~ — r a d i a n s .r
Since we k n ;w  the ave rage  angular  change , we can dete rmine the minimum numbe r
of adja cent  a zi m u t h s .

W A K B AK  d e t e r mi n e s  to wh ich  cell a given segment belongs, and wipe s
the ceil out ti it doesn ’t mee t  the minimum size requirement. It calls LOOKBK
(“Look B a ck ’)  and WIPOU T ( “ W i p e  Out”).  LOOKBK checks whe the r two cells
are adjacent .  The minimum overlap const ant , ~~~, defines adjacency. The end
of one cell mus t  be at least ~ range cells ahead of the beginning of the adjacent
azimuth ’ s cell. LOOKBK also  checks whether  eithe r of the cells is already
labelled. If it is , the p r o g r a m  en t e r s  a number  in th e cro ss re f e rence  table ,
XREF , which make s them equivalent . If WAKEAK fair to count ~.

adjacent cells , it calls WIPOU T which sets the VAR element s to (0 , -1, 0).
The f inal  outputs of TSEAZPRO are the VAR a r ray ,  an a r r ay  of good

labels, LARRAY and the numbe r of labels , NLAB .
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C

~- t .7  SE(~E N T , t~~ iN

T SECEN 1 ha ’  two subr oa~ inc ’s: CENTWT and ORDER.  CENTWT

i t te  r m i c r s , icr  eac h ~cc eptable  s to rm cell , the area , Z -we  ~ghted area ,

Z --~.ve~~~~~ L e U  c e n t e r , and the in ; xima of the power , mean and variance.  ORDER

is c~~~cd to f i n d  and o rde r  the 12 cells with the largest  ~t - w e i g hted area.

The fo l lowing equations e x p r e s s  the Z-weighte d area , M, and the

c en t e r  io< at ion , X ; ~~:

~~~~~~ ‘ (r , 8 ) i A  ~. E- ( 5 — 1)

- r ’ s in  8 i ( r , 8) ~ r t~ 8 ( f — 2 )

2 ~ ~2 
cos ~ z ( r , 8) ~ r 8 ( 5 - 3 )

TSERANGE calculated 2 inne r sum s, S1 and

S1(8 )  E z ( r , 9) r r (5-4)

S
2

( 9 )  = ~ z ( r , 8) r 2 
~ r (5 -5)

TSEC EN T u s e s  these  to get:

M E S 1( 8)  ~ (~~—6 )

—~ -~~~~ - E  S~~ ( 8) sin 8~~~ 8 (~~_ 7 )

= ~~~~

- 
~~ S2 ( B )  cos 8 ~ 0 (5-8)

T S E C EN T  also calcula tes  the unweighted  area , A:
r 2 ( 8 )  2 2

A f r d r A e~~~~~(_ ~ 2 
1 

(5-9)
r~ ~~

w h e r e  r 1 and r 2 a r e the be ginning and end of a given segment.
TSE( ENT outputs  the 12 l a rges t  sec tors  into a COMMON for use by
TSEPLT .
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5. 2 .8 TSEPLT. F T N

Subroutine TSE PLT takes the labels and centers  f rom T SECENT

and plots this in fo rmat ion  to the same scale as the SCRM data . Its a rgument ,

DISPLA, is the SCRM d i sp lay numbe r on which to plot. Most of the SCRM

inpu t or output is done in assembly language .
F i r s t  TSEP1~T c lears  the chosen disp lay. It then reads the scale s from

one of the other d i sp lays .  If there  is no scaling informat ion on any of the

dis plays , the p rogram will pr int  “TURN ON DISPLAY AND CONTINUE” and

the n pause. Af te r  reading the scales , the program plots line s fr om the begin-

ning to the end points of all of the s t r o ng e s t  s torm cells. We divide each

az imuth in t e rva l  into five steps and plot these line s at each. The last steps

are to plot the range marke r s  and , finally, the centers .

This last  loop, the c e n t e r s  plot , stores away the cen te rs , areas and

maxima for all of the cur ren t  centers .  It plots the time history of the storm

cell c e n t e r s  in the i r  or iginal  colors .  The ear l ies t  cen te r s  appear f i r s t  and

later  one s cove r the older one s The program allocates s torage for up to 24

past dis plays.

5. 2 . 9  T SEDUMP . F T N

TSEDUMP is a FORTRAN pr og r am wh ich ru ns concu r r e ntl y with TSE ,

in i t s  own p a r t i t i o n  of 5K b y tes .  Its func t ion  is to read the task commons which

conta in  the t r a c k  h i s t o r y  data , and p r in t  the h i s to ry  in a useaole form on LU-3 .

I runs  with  a p r i o r i t y of 11, j u s t  oelow the higher pr ior i ty  TSE task. This

en s u r e s  that  ‘l SEDUMP will  not i n t e r f e r e  with eff icient  operation of TSE .

The pr intou t is grouped , acco rd ing  to time , with the ea r l i es t  t imes

f i r s t , up to the l a t e s t  data.

If no t rack  h i s t o iy  is yet  avai able , TSEDUMP will print

NO HISTORY AVAILA 3LE

t o the sy stem console , and halt.

When the comp lete h i s to ry  has been printed out ,
STOP
END OF TASK 0

will be logged to the console , and TSEDUMP will halt. TSEDUMP may be in-

voked by the DUMP command as d iscussed  in Section 3 .2. 4 .
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5. ? . . lt -  -1sI-: (:~~~ ] ( - C A L

T~~~: Ci ~~~C:- c ~ i n  n s s e n i h i y language  p r o g r a m  which  can  be run  on-

- ~~ r c ~~~ ~~~~i t  ~~SE . , in i t s  n- - I )  pa r t i t i on .  Its basic func t ion  is to allow the

u s e r  to a l t e r  s -rn ’ -f the pr c’gr - irn p a r a m e t e r s  wi thout  canc ~Uing TSL and

St~c r t i n~ ‘n c r .  It a - ‘n p l i 5 t C~ t h i s  b y up dating the task co cntnon  E X T R A  to
not~I y C SF :AL ~IN of th ’ change s .

lEt CT iN G is invoked h~ the command

C I -I AT’C GE

T h e re  a r e  ne p a r a m e t e r s  fo r  this command . TSEC HNG wil l prompt the user  for
inpu t on the sy s t e m  console  wi th

C H A N G E

The u s e r  r e sponds  by t ’p in~ the p ar a m e t e r  to be changed , and the ’ alue to which
it is to  be a l t e r e d .  The possible  p a r a m e t e r s  a re  shown in Table 5 -i .  Each

p a r a me t e r  mus t  be followed by an equal s ign (:) and a decimal valu e . When all
th e p a r a m e ter s  are the r e q u ir e d  values , CHANGE is terminated by typ ing

END .

This  fi n a l iz e s  the changes  and se t s  the CHANGE flag to notif y TSEMAIN.

For examp le , if the powe r th reshold  is present ly 150 , and the user
wishe s it to be ra ised to 200 , he s imply en te rs  the CHANGE command and waits
f o r  the p rompt

CHANGE
~CHANGE>

He then  type s in

~‘C HAN~~E> ZTH =200
‘:cCHANGE> END

where  ~CHANGE> is the prompt and is pr in ted  by the sys tem.  The system
will  respond to END with

CHANGE: END OF TASK 0.
An u n r e c o g n i z a b l e  input will cause CHANGE to print

CHANGE: ILLEGAL COMMAND
Cl lANGE>

A param~~ter  may be changed any numbe r of t imes , but onl y the last
change wi l l  be imp lemented .
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PARAMETER ~1 ANiNG 
— 

POSSIBLE VA LUES

RHO RANGE THRESHOLD 0< x~~NRC
ZTH POWER THRESHOLD Q< x <5l2

BETA RANGE OVERLAP THRESHOLD 0< x <NRC

PCTMIN PERCENTAGE OF GROUND 0< x <100
CLUTTER TO BE IGNORED —

MMU VELOCITY THRESHOLD O< x <256
SIGMA VARIANCE THRESHOLD 0< x <256
MINUTE TIM E BETWEEN DATA COLLECTION 0< x <1000

IN MINUTES

DISPLAY DIS PLAY ON WHICH PLOT IS TO BE 1~ x
OU T PU T

BGNA BEGINNING ANGLE FOR SECTOR 0< x~~~ 60
SCAN, IF >360 , A PPI WILL BE ( x>360 = PPI)
INPUT

ENDA END ANGLE FOR SECTOR SCAN 0~~x ’~J60

ELEV1 LOWER ELE VATION THRESHOLD O~~ x ~ 60
ELEVZ UPPER ELEVATION THRESHOLD 0~ x ~~~0, Must  be

greater than E LEV1
MODE MODE OF OPE RATION 0 = T flvIE

1 = DEMAND
2 = CONTINUOU S

END END OF CHANGE, STORE FLAG
AND EXIT

TABLE 5-~ OPT IONS FOR TSECHNG ROUTINE
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AT’PENDIX A

TEST SOFTWARE FOR PPRI
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APPENDIX A

TEST SOFTWARE FOR PPRI

The l-’PR~ Tes t  program is run as an executive task on the 7/ 12

c’ :n - u ~er , and therefore  doe s not ‘ase the I/O drivei~ . The flow chart is shown

in i’ ’g”~ c A— ’ .
t~~e pi~ogr ~~n: b e g in s  b y output t ing a CLR command and enabling the TEST

f l i c a e 0, -i t he  t—~PRI .  Now , by wi i t in g  data to the PPR I, real data may be simulated

for esc in rest 1: g the i n t e r f ace .  The test  then ou t puts a SYNC I code , and waits for

an in t e c r~ -~~~t . C no i n t e r rup t  is gener ated , an e r ro r  is produced.

lh e  sec -nd test  pe r fo rmed  by the program is to test  the bit manipulation

h a r c v ~- -  r e  b y nu~ put t ing  an c i i l nr y  and video tes t  w o r d s  and observing the inpu t f rom

th i r~e ri~ ec . For both cases , a word of all ~~ is output , then all U ’ s , and then

t w)  ca~ cs oi valid cata . In the video mode , the data are chosen so that the x ’s

s ign  ~:‘n~ e~~i t u de/2 ’ s comp converte r will be tested .
The program then outputs  a sync code (not SYNC 1) to be s u r e  that  sync

codes ar e  not passed to the FIFO. This test also ensures that ancillary data in

subsequent  subir ames  are ignored.

Since the input clock in the test  mode is actually the DAG pulse from the

p r o c e s s o r , and due to the slow cycle tim e of the 7/32 , the CPD cannot be tested

in s o f t w a r e .

There are 3 command s recognized by PPRI TEST:

S Start tes t  program

C Continue tes t  f rom last execut~ d point ( this  allow s

the u s e r  to continue the tes t  i~ an e r ror  is de tec ted )

H Halt the test  and re tu rn  to tht OS. The r e tu rn  code

is the number of e r ro r s e n c oin t e r e e .

These command s are onl y processed when the program i~~ in t i e  c o m m a n d

mode. They are  ignored while the task is in p rogress .  When the program is :n

command mod e, an ast e r i sk  (*) is printe d to the console.
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i s  run  by e n t e r i ng  the CSS command PPRITEST. The
t O r ~~ nt t  1~-

PP R T I iT-~T (DEV 1:)
w h cr ~ ) f  ~ 1: IS  t h E -  t l U l l r i l de v i  e to  wh ich  me ss  ages are to be outpu t . The valid
dc ’~- i - e s  a r e  PAS:  an d  CON: . 1 he d e fa u l t  is CON , w hi ch means  th at afl com m ands
and in ’  ~sa~e e -  a r e  done en the sys tem console . If fo r  some reason the use r  wishe s
to u s~ a ( R I , T i Y  or DEC ‘v r i t e r , he can connect it to the PASLA, and ente r PAS:
ac the  de ’. r t e .  P i ’ R I t E .~ wil l  then output  all message s to the PASLA .

n er ~ arc 6 e r r o r  m e s s a g es  which may be output b y PPRITEST . The
mc s s ag c s , L L e i r  ,i - .n:rig s and possible causes  are  liste d in Table A-i.
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‘ ‘ i c  Ini 
Ou t pu t

~Sync Codej

C __________

~Output
~~~~~Dat~~

*

Output
Nc~ ,•

--— 

~ Anc Data

Outpu t
‘
- Anc Data

~~~ L c i t  1 -

I T e st  N rdl Output
Anc Data

ideo Data

Yes Video No

::;es 

E r ro r

- 

- S nc C ode

~~~xt W o r d~
[_________ 

Outpu t
_____ 

Anc Data

Anc No
Back E r r o r

Yes

End

FIGU RE A-L FLOWC HART FOR PPRI TEST PROGRAM
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A P I  ~ N [)LX 13

~~~~~ M l  T FCS V SO 1 W A R  1-C ( S CRM I T S T)

as  a lr a r o .p a r  , i t  ~t , r f a ce  i t  an be t e s t ed  w i t h  a m odified

‘cc r ’ S i o f l  Of  ~~~~ r d a l - c ’ s V -  n.  ~lon  U LI t e s t  ~)ack ; -tg e ( p r o g r a m  i iu r nb e  r

~j , - ’- } ~ ’C~~ A i  h e  , d ,~ ic -i t iur , — o ns i ~~t of add ing  an END c ornm.tnd t

~ i cr n  to t : .~ ~)p e r ~~ t a 1 a L  ~y s L - e , and  c h ~ n~ 1nc the i n t e r r u p t  s e rv i ce  rou t ine s I j

I) ”  c , r m ,~t C ’ i e  wj tl a n  C~~i 4~-~v 1 l  e xecu t i ve  t a s k .  A com plete desc r i ption of - h e

U Lt  -f c s t  Pi-n , - r~nn n ay  found  in R e f e r e n c e  9.

U n l i k e  b ’ e rd a t a ’ s ~c s t , th e  S ( - R M I  t e s t  re 1u ires  no j u m p e r  cable to

r o c n - ’r t  t h e  ~~~~~ ~ and o u t D u t s .  Ih i s  connec t i on  is done on ‘he SCRMI w h e n  the

u s~- r  ou t p c t s  a I ~ b 1 m e  m i m , , a n d . Th is is a u t o m a t i c a l ly done by SC RMITST .

The cc a ; . - i co r , ) [~~ i - ) n S  c c c  m g n i z e d  b y SCRMI TST . These  a r e  li~ ted in

‘1 able B — i  n i l  - ; i s cu ssc -d in Rc~ er f l c  e 8.

b e  t\~ o c e r n i o L nds  r e c ogn i z e d  b y SC RMITST a r e  “ R U N ”  and T E N D t m~ .
-.‘~ t en  IR UN H is e n t e r - - U , the t e s t  is execu ted , and e i the r  a “NO ERRORS” or the

a p p r o p r i a t e  e r r o r  r i a e s s a~ e will be p r in ted  on the l is t  device .  Unlike the ULI

t e s t , the SC R M L  t e s t  does not loop on an e r r o r  condition , but r e t u r n s  to  com-

mand mode and pr in t s an as te r isk (
~~~

). To r e t u r n  to the operating sys tem , type

“ E N D ’ .

To run  3CRMIT ST , use  the CSS com m and SC RM ITST . the f o r m a t  is:
SCRMITST (DEV 1:)

w h er e  D EV 1:  is the optiona l l i s t  device .  If this pa ramete r  is null , or anything

but PAS: , the sys tem console ( CON:) is used . If PAS: is en tered , SCRMITST

wil l  do all  c o m m a n d  and m e ssa g e  I/O to the pasla. The u s e r  may connect  a

TTY , CC RT , or DECW R I T E R  to the  pasla for this  purpose .

A l i s t  nt  e r r o r  c o d e s , r e a s o n s , and c o m m e n t s  is give n in Table B - 2 .

R e f e r e n c e  9. C o m m o n  U n i v e r s a l  Log ic In t e r f ace  Tes t .
In te rda ta  PN . B06-129RO6 , May 1975.
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4\ PP ’~ 
- , f !>: C

( O M  ~1ON U T ILIZATION fl\~ TS E

I t I e  -
~~ t n -  a to t a l  ‘i f  e k e  v~~ labe lled common blocks in TSE . Four

of L b e S t-  a r e  t a s i  ; ‘ r m -  ; -  t a - , and as suc h can be r e f e r e n c e d  by othe r tasks
( 4 - . ~~~. , - SI- ~‘ )UM P, or i_ i-l A NGE ) .  -\ 1l common blocks used by the TSE syste m
and t f o - i r  r e l a tiv e  a d d r e s s es  a r e  l i s ted  in Table C-i .  Table C -2  lists the common
u t i l i : - c ; t t i r ’m t  a n~ I ) ’ ; L  t su b r o u t i n e .

L.OC..a L (I u M \ t  )N BLOCKS:
A 1~~~t-~.ESS NAM 1-~
oo~ ci~s M USIC
u0~ C Cu  READZ

8 SECTOR
00 B( - 

i D A T A

O O C6A O ALP
(t OC6 -~~ RUNSUM

TASK COMMON BLOCKS :

ADDRESS N A M E

02 0000 TASK

030000 ZSTORE
040000 DONE

050000 EXTRA

TABLE C-i LIST OF COMMON BLOCKS
AND THEIR RELATIVE ADDRESSE S
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APPENDIX D

ECHO TRACKING AND SIGNIFICANCE

- ESTIMATOR PHOTOGRA PHS
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Hi PE C N D l > ~ i~

LL~T O~ SCH ~~~-l 1\ T IC S FOR I H E

~H H L :  l R A C L H NC  . \N D  SIGNIFICANC E ESTIMATOR

# of Drawing
S . h’- r r i - ~ ie Size Shee s Number

Pu l se  F a i r  Rec~~-d e r  In t e r f a c e  D 2 977973

~ c~~ri Cors; e ~- t e r / R e fr e sh  N~~-m o ry  In te r face  D 1 977974

C t h ’e  \‘C ix - l a U  Li_~Lr ar n :  DI) I to S C R MI  D 1 977~~75

I - ’PP R e c o r d e r Di: - ode ~~ 
E 3 897 c m l ?

P PP R e c o r d e r  i -Cnc ode  -
, 

l) , & oder  E 1 897650
In t e r connect i on  D i a g r a m

*R e v i s e d  Drawing s f rom ea r l i e r  contracts
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OPERAT ING SYSTEMS

•.4 .4~ t ) I i  1 . 4 3 ? -:;; ‘ ‘ ‘ ! - ‘  SS& ll AND M.4M0k 
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. OS/32 MT
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GENERAL DESCRIPTION program m ers to concentrate on making 0 - best u~ ut this
va luable resource.

0S132 MT is _ i r l  ,- v n r ,t  dr ,vei nulti :a~ i c i q  nj:c-r ( . 4 1 1 . 4 1  syste m
f,,r P in I r , i i - r c i a ta  ~2 - l i i t  onli l tur sy - : ’ ’ .4 - 5  The operating The device independent Input/Output s~ tern p r o  id -s sup
systi Ci ( 1 u v i I i 1 i S  ‘ i i t ) , .i i tr i l r i t  support u foropround multi- port for a wide range of peripheral devices , inctud ng unit
t,js~ - i i q  uppli’ a l lo r ,  SY St ’ P1S and b~ic~ nd batch n ‘‘ - , , ted ri-rnrd devices. maqnet ic tape revolving mass stor~ )e , analog

~~~~~~~ ln-,- : ) p r l i c t i t  ii’ . (n i l  li i.4v r an -I ~~~~~~~~~~ ‘ ‘ the  and d igita l equipment , and , through the use of ITA\ 1, ~M.4 ; l . .4 ’ I ; . 4 . 4 i :  dr, i(it (,cturc - i ii ’  i’ i i iIi avai l ible to the user ippli- w ide range of communication equipment.
Lit ion system , l; -/ responsible y i - t  r i -c,  II S IVE 4 r’,sour~I -

; iilaq’- ’nefl l faci l i t ies FEATURES

[Iii- ornqraimi t,,v ,,l ,n~ n’nt ( itures ; 1 0-Si 2 MT mini- • Human Interface — powerful commands , catalog ued jc,ii
rs i i / ’ -  thC m l ’ - and - - I f o r t  needed i i  I - - c l  - debug an~I st rna r n~s , foregroun d control with Concurrent ac~grui r1 :

i i i ’ - - pr i .4~~ i -n s arid ~y cten i is  [h~ powerfu l corn- operation
1 ia, I l ir iqi id 0 I i i  W ‘ -  .4 x I’ t ’~ in I c-n I i i  med easily • Resource Managen~~nt - up to 255 tasks , p to 255

w it h n i im i i im n i ’ i ’  p, - , it ,nlL - ’v4 ’ r , t i on , the Comnn-nand Sub- prlorities , pr iority scheduling, time- slicing ipt ion . , t I

S t i t i l i! ‘ I ~;y- n, - rn  al loc s ~‘ - I I ; n i - i 1 4  tint , i I~ I,iit ii’:d allocation o f memory spa n’- , auto m atic proqr amn r,,li~ it ori
- i f l nh4, i , j  ,i r , - , i t r , ~, ai toniat i. t i l t  intuit i on warns the • Appl ication Syste mn Support — l i i :  - i t ~sk ii r t’ l t l i i i i icdt iof l

iisi- r of pt id i I - :nr i ~ -is ca ly as ossib li , Auion,; j t i ,  l r i t , r a , . t i v t -  and coordination , task-level intO ‘ p t  handling traps . I i  k
l i t , ;  ii~ii il) (OS AIDS ) is p r o v i ’ i—d  se rvi, i-s wi th periodic facil it ies , multiple task commons

and reentrant library , access to shared iniiinory
The i ) S /32 M I F i l m ,;1 Syste m p,i - n i l -  - , rnan agenient of ~~~~~ • File Management — Named f i les and devices , logical I/O ,

-~t ’ i r . i t 4 - lac,l , iies rarigir iq fr om I t m i -  St ,  i l l  2 ’  MB disc through contiguous , chained and indexed file structur es , random
irai lt tile M ‘- , t  dc i  s. The file n u n ,  .4 performs It,, - tedious , and sequential access , st atic and dynamic f i Ii’ irot ,-, on
y~m i uir,pli,C ii i sek , - 4 - i u rmq  chores of spain dIlO Cdt iOfl , ilmIn’cs • System Generation — Options as tlexi ble as the hardware ,
iii 11 h r mnt (ill irid ‘ital ic uni t  dyr i , i i ’ i i i  f i le pm i imi - ( m ion - allowing 

84 
software functions tailored to customer needs.
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COMPRE - : . .N SV .  C~ ’E~~ ,T-.H ~u~~l L~T m ES ~~~K-rt ,
~NJDLED TRAPS

H -\- ( T ~t c  -:- . (cmp’ hu~ :ive servi ce n- . iplii u - iu 1 OCO 9S’~2 t
~1T çi ri v di--~ a i / - w . - n rn~ -n;pt nn,nI n~ ~~ a O m ; i /

1,rn ,— crc in al pI-as e~ at t r - ~ - r :cr~ , Porn the ~~~-~~ u~~ fl - u r 4 - j j h dt 15- n i-a leve l — the Ta - -Hand led  T a - : .  Tnis ‘a - m i m my per-
p ram ?‘-i u p a u m on ~:ia dcc - -Ioprrunt (0 uJOr ,J(m - ii-3 support - (-.4 a tisk to be nterrupted ri Is nom - a~ a ~ - - - nion senuen~~
of corop -Ind ap pti cam c — ns. Furthe csmc- e , CS/~ 2 MT oroc- ides oy ~ iv o~ -i variety of liardware aim-I  ~or soft t~ar~- -a nd itm ons —

these 5-~~’ - -  -Ut P. ~.t .40 ‘s i. ncur’en:Iy, v_ - t ic iso o,jf n’ -1  r.4d rti, iI3r I I - i ; i l ;  ~~ - L  ii Itl ’Lu t i-a. corn- li ifl Cat On. ~- task
prior !r;i: s . 5- . - (  cc t - ~ - ri5~r0 inc ~ -ncrnc can fui ictiOfl - 

~ - I d  t iu~ - uy occur h i  t Ie  follow,; - i reasons
‘n - 0 hc - - 4 ’ .4m i OrOglan ’ ; 1 - - - ; ; - :  1n.u r it is pel 

- - -0 ~~~~~~ int* rrupt t rom a trap iiennrat ing device .
t Ft r- ,- ,nt f a !m’ ns (e-l ’ f r r , r im another 1U~I-

- -  0 Inn C plet ion of an /0 cj r,, oent request.
T r i~~ !:a )i Cii  i- - c  - 0 ~~~~~~~~~~~~~~~ ~~~~~~~~~~ il . -

~ T e m rni r ’ a t i  i of a specifi c-a irne delay
• Comm,in,c ’m ions w ;th an 0S132 Dc-o; q Sys’em .• Task Mar pq~. efl(
• Me’- or y arm ‘sc fault

• Memory .4~ U ni y .4p ’ i e ; - i  $ liiec;aI - ns tm j m lion , Arithmetic an

• F;le M~ ;mii ~,nment • Pü,~~.r r ’ - - - t ; p t , ; ,m after a nd’]

• Horror. Into : -~~~~
- T~-,~: -n iij lid iId~~~)i~~~; ertCan~~ ; ‘s -c processnl~i-; -n rniilt;ple

asyncrironous evi ls Fin , x a r - sp le , cons oc-’ a t usk p ’ - i - ;’;ding

TASK MANAGEMENT 
C0iiJL SS IiOfldI fac i l m t ; r  tr a numbe r of (~ rn- lnal- ; si ma -tan-
cously. By issuing I/O—proceed calls :i all ~ the orm-r ials

Tnt- task m~np,~a,,~cm: : ;dci ,.t i~.S p1 ,c ;dn a rime f i ar ans ía- and tnc-n e rit imi ng Trap Wait , a (as ’ can respond to each

~nred t-j -rnsatu - sc.h~ i;  -‘ ann xc: to an :-P1 - auon s’,-~ tc rn tr a n st e as it noopl -  0.-c It does no: nay - to ix cont nuall~
:-:.iL.4- r - r ’ ]  uc r  tasks. Fc’-Hrounc sysr-cns 1 -~~ e - 250 scanning Iii t r a n S h- t.

!U5~~S can o-.a r,n~ w utr  ~- .~~-e -2 i r - te ’ ] r mt  co n ic ur r- -r nty - ‘ - tn - a
back grouna pro— ,rarr- aeveic O rne nt envi :inri’ent Tase nrc pp ;~i~. diSO is is i fj I  whe n a tas~ : -n s t  be ,1~vaKi ,rea

ri response to interrupts from some Cc t c r r am device . Ca rta :n
di vers , particularly the E igot-Line oterrupt Moluk , - an

Task S- rh- Jul ng is ~ CUV~U4. I 00 a user-a~ f lCC- J prio rity - d 5 1 : . 
- nay- ~ tdsr t map in response to an intuirupt ;romn the ac -v-ce

ci h up to 2~ a separø e tas k pm or t i The ,i io Ot TO’- irct;ons provided by OS/32 MT ‘~~ ba-idl i) Inn.
t~s~ s aet- r rnmnie toe order n w i- ich they qan c-intrO of ~~ traps includes the complete ISA (lnstr nrcic n i Suc- ic-ty O~proce ssor . P r ; j i ( ’  is also used to reso ica npu’ ’uut rr t nor - Ameri na i ‘ 4iijSc- I S ,,naards (or prUun S~ Controi . These aoc
f l icts . Tasks at tn,n same priority are serv iced at inn user’s -

:1-t on , ei ther f irst-come f m ist - served or by :irne-sha rmng . 
~~ Connect — Attach a ,Jev .ce to a tasK .

• Thaw — Enable interrupts on a device.
A foreground task is scheduled in response to one a’ four
t M-s of event - 0 SINT — Simulate an interrupt on a u-:v ce, This ,- > 1 - nsmu n

to tna standards is i xtre n- . 4 : y  useful ta r simu lation pur-
poses 1 and is frequently reqi ;ir~ a for initializat ion and

• Opurato r Requests debug funct ions.

• HarJw are Inte r upts • Freeze — Disable interrupts on a Jav ce .

• no r - Task Events • iJnconnect — Disconnect a device from a task .

• Timer Service Even ts 
- I

OS ’32 MT provides awai e range o~ in te rtask comm unication 
_______

c ; I t  ISVC) allows a user task to - 

- 

—

• Suspend or r- ,lease a task IMMEDIATE I IGNORE

Start RESPONSE

• Queue a parameter to a task I TASK TRAP
• Send a pioc k of data to a task ~~~~OUEUE

• Change a ta’ik ‘S pr iority LT
• Respond to external interrupts 85
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t-H MORY MANAGEMENT n ,,k Comm on segments mmi ay alsu ix: positioned in ‘ ilti-
- Or l i d  1 i~ i,. t memory -

fh~- ,J nn - ( 41’] - - c l  ~,‘ it, i t c ~ i icc -n t o mO( - nlH/c - hi’ maim ’ 

- -i -, s i n - ,m  to t  ir i s  i,;l - i _ i, ‘On ‘eu .r’om :, tn An sys- GLOBAL
l i — n ’  ,iO,1 ’-m ~( O ~ - I In, - ‘ I s  - : or 5), - l ies I’’ - mi - ; ‘ i,, ’ am I_ I  SI/ l i  __________________________ TASK ___________________________

i t  (ii. I i i r u i l l m i - i , d c - n i  I i t i i ; mns .  hi lOm ii rn l ii icl Wi t’ s nouh ’ i’ S LOCAL COMMON LOCAL

- 1 1  Si lt i t - - -s - ‘‘ii i t  - _1~~~i~ ‘i ii he til ts , at a ‘ In - - ‘ -ci -— - - ,  ___ ._,____ !IASKS TASKS

-‘ th ur 
~ 

It  fi~i~ , - i ( I ~~ ‘ r u

- I ic C hi - ~i - m~ -n pu cl m ci’S - - I ,  m i- an , - I ,  - t ’~i - ~ ,l to ‘ 1 , ’

• iy f l  t i - i ,  - - P n c,ii ii,~ ii; r S t i n t ,  ii i t  Iii ‘ . 4 - a s  - riq mil l  - a i r  0S132 MT 0S132 MT

-~~ 
- ;  i !~~. m i t t- ‘ it nOli i iu..t i l l s  1,1 i n t t t ’ r f ,,(J s 32- h i t  , n i l -  tee 

-

____________________

ime~ T n ’  fO t u  ass- ” c t i - - l w i th  ao I,css me-loca l in us’ - mI ~~I 1 ,- MULTIPORT MEMORY
v -~~DI~ to , S ’ - r  --  - S irni arc a- . - u r r r .4p lisht - l  via u .  Mi ni - -my  RESIDENT LIBRARY
i o s s  Co:. t ull’ ‘i i ; tm ’ iOIl dIt 5f , t i n ,  M,-n :c i ry A .455 Cc

U m u m  m IoW5 h i  q , i m i n  ‘i  s d m — i t l y m i t i  F n u i n i~
,
~~ 5~~ r J f y n u m -  ous tasks arc mnaintained in the

n”  5 ‘IA ,~~n - :  Resident LIon, v , which un be any size from 256 byte s in
256-byte increments to 64 KB. Both foreqroiind and bac’~lime OS - i- it - l ii St - n ’. - d ,~ st n n u n - s  ( that is . those tn ii gr m nund tasks may execute programs in the resident library.

vi- rin -tvj, tt iin ; in i; ? -  i — n it- ‘) i-,-cs )  i ’ -  lc m u _ a ’ - -d ‘r - t v  lowest
Putt Ut m it nys iudl Ii ’ r O t , Uvi a. r ;  u . la tu stru c ’;j r ’ c , suc h a; TASK LOADING

P i i -  C i n n u t r ul F’] ,,-k - . , r . ; u-rated rn t i t t  hiqhest i n’  I - f local Tasks are loaded in t i ~~tnury innag i- so that the fastes t possible

- uOn E t t  v T Ic - O t t i i . i ’  Ii~ - ‘I h -  ‘- m.al r i m , nnc ry is I - - ‘ ( c - u t -i response to a toad req uest can be ‘ j vicmci Alt resolution of

- i SC l S(iO P - n - I  I - i t t ; ” - ;  intern al linkages and references to task common dni 1 the
Resident Library are made at tas k ‘stabt ,shment .

MEMORY PROTECTION OVERLAYS
A nan i u t m i t  ‘ n -roomy n O.41 ,  -O r l!15’ i -m anisms is inr,sideil t ry Tasks load i ;v c r iac s with a Superviso r Call . They are loaded
0S- 32 MT in m emory image ~ ,th the minimu-n of system overhead.

A- i - ’ss tin the sysno l dynamic dana is un ’ nm t ’  lIed so that no FILE MANAGEMENT
l i st can sc- i/n eno mnt ’ -rpa~e to :tmsturb the rest -at the Comprehensive file managc-nent is provided in the operating

5-li nt ’ At n,is - - tabl is hn ,em i m a limit on t ’ u c ’  amount :nf system . All discs are acres’ I through OS/32 MT’ s file
ystern space ms s , - ’  fur each task It Pu ct limit is exceeoed manager . Three f i le structures , two access methods , and

through sonic- p ni - - ‘am error , the system call is relected. exten sive protection features are provided.

FOREGROUND PARTITIONS FILE STRUCTURES

More h int 250 f - i r m i u n m i l  -pa rt - l I ons may be established at All thmee file type s are served by the device-i nd pendent I/O

~/ t i O l i  m~i’fl u ’ ~~~l~~~~ Opt ima l a lioca ion 3 memory ~ 
system . Contiguous fi les provide unbuffered access to f ixed

-iih i-v~~l if u i-c oons are - rrangec in ascending order of S i/ed user data structures. Chained f iles are optimized for

-~~ i ’ - - -  - ‘ n u l l - n  part i ’ ‘ is  at I )~~er i -  -onr y u~ .tr --sses sequent ial access to open ended data. Indexed tiles provide
an ideal nnu irun imse between open-ended sequential access

A t i k  ‘nay hi-n ‘ t - ,-t n m r u ,  i l I l i tn uinud into any par ‘ - I mon that is amid fast random access
f l u  c mo nt ly  I i i  u No dist - I r lIon rs t m a u l ’ -  ts, tw een inC parti- 

- CONTIGUOUS
it anti u i , ther - A part im l i i  i t  t u t m im i no-it not be specified - 

‘ - - -

~~ ~
- DATA

i / h i - m m  a t - is k is u-- nuhli shed - r invoked . Vhe ’ fu ~r n - . t ,isks ,irc - _________________

a i ; t ’ u ’ . , i’ ; ;  a l l y n - h i uitod to - m y  available part i t ion . 
__________________________

T i- _ k -  r i ; t m m u i t i q  inn f - , r u - q r ; u ; i r m m t  ‘ u i  t i t ins are permit t ’ i i  to pc- n -

t i , r ’ u  i a c - r u n  - I y l i nt !; Cl  u n ,  h u t ’ s  Thu y nun n ,inst the
1 - i n t i n g u n i t  itxecution i~ f - ‘ I h m i ~ f ;;ii n~r i l i r i i i n k ; , i dinu t’] or _____________________

‘ t i - l i - t i -  t us ks fro rmi uum ’ -r r nory , and pass paranseters ~~u t asks  C H A I N E D

BACKGROUND PARTITION 
_ - _ t~~~ “

~~~~~~~~

A Iiai ujni ui rrd p e t i t i o n  is p r i i v r t - t  primarily fo r nri-l inc pro- 
DATA

qram nt i tv i- Iop mo rmt and d~;ti miq g m ng. Thi s ize i f  the i a i k i t r , u m i n i , t
is specif ic- il by the user iii system q4 nm r , u t m i a m  t in , , , -  It can be 

- - 

I N D E X E D

,ud l umsh ” d hy ‘ t i -  u onsole operator as m u  in , -  -
~~id i i -  is avai lable . I ‘~ 

-

Rl’lá
TASKCOMMON ~~~~~~

‘ -

C n rt mmimim ri par t u t i , i i u s  i n - -_ t ian ~ hle data s , - ; u n u . - I w it h
d un ‘ c c  l im ,ni ’t t  to t mn i r i ; r i i , i n i - t  tdc~ T Im ’- ,, sizes ur n t i l  any :““: :‘‘ - :

mmmi I t  m l -  - of 25’ , byte s up to the total avai able mcmi iry - 8b . .

- - - - --- ‘s ;,-;~~~~~~~~~~
--_.

~
- --— - —- — ---



FILE PRCT Ec,T ~ON Tho - - -: ~1510 e n s , - s o t  co u w ,.1nu

E)~~132 - j’~T , t - - - on vu , - retee t  i’ - a ~ ( 
- - u - t m Sys t~~ni C-jf l lu’-u,rds

m i t t  Cs:nirn& -~is

* T ,, - Ru ’ I  cm - ri Comrnan

• St i tno  f l u  ‘ c t Cc ’ .4 - u n  - i- - f i at s pie t
~~~€~ j  tn,, t n i - i  wi - ,iO- ~ A - W i ne and File Corn nnarat.,

cess I” V a t  5; c’- - s - h n ‘- ~“ .ibi i it ci • 03 -ia 0 i~urnn, d, m t  Subst - n ut  ‘on Sy~t c- rr -

* C’ ’i- - -o C - - -
- n t -u ’  - :rf , n-s -bc-p 1 l Ie is c-,r - - ’~ On - ‘ leo - ca l  to OS!32 M~ t c” f urr ic- na nd S ,astitution 

~ 1 - sri it . .: i i  ~~~~~~~~~~~~~ 0 - - us ,~~.O ’ - - , Sy:,tr-ni. a llows cort- rr ion ly ~-n lornT ,ect opems ’ - --a -is tc- be

s-aG • < - c l a s s -c cr  - t o -  exec~~te d w i t -, c i t  conic- c ud .

rsn o, :ec;r. s . t  Th-.~ - - c- - - a ta t ~I’soe s ‘ len, of cornmancis that are ca /u f rom

- —~~~~ - — -  - - d c ,  i c i S c - u - -  li t I  lSxn/iruftm in a detunec seq uence. mm thi s way,

— .. - , c-Jil tS’ -v  ~a nati o ns can l~~
- ,ramni ;-d out by the op- - mi ’ u ’  wi th

vFE( 5m~, - -- --—- -
~~~~~

- )  un ly a ~ ‘r m d I  numbe r of commn mands . Tnesc cOrr ;mnucnn - Ore

I

,- 
- — ana logous to P ii mu instri £ 0fl5 in cc blv language

- ‘~~
Si

~ -
t
~0 ~~~~~~~~~~~~~~~~~ i1LE A set il logical operators are pro ofed to CO-I r O I ‘ne pre-

- - 
cise seq i;em,ot of :ornrrc-nas tn be obeyed.

~~

-—--
~~~~

-
. ~~~~~~~~~~ 

I ~ Paran- ietitrt can be pass -u to ~ CSS file so t n at general
- ~~~~~~~~~~~~~~~ ‘ sequei i(~i,S - _ a r , be c- .- r int i tn and iv - I; t~ < ’  on - - ,~CCI fi c meaning

S — - only • .4 m - .r: the parameters a r -u subsi tutea

L I • Other CSS can b~ crea r- -P and cailed within the CSS f i le
.4 ’ .  stm:d ,o ,i in:dru US .

s’t r5 1,.~dt ,C ‘- Lb ?ROT I t :T ,ON

- 

EXCLUS IVE r - - —— 
~‘fSTEM REOUIREMENT
MINIMUM HARDWARE

H
- ‘~a\-v utn Fau Auto Restart

— 
- Memory Access Controller

Operator Command Conso k (Note ape’a’ c- r command

?~‘,j
- .4 console is a CRT then a b,n~ m - , ,r- ,~~t dus”~s or a Lu a(;er

Storage Unit ~ci ;nn an ap ropr atu- loader program is
___________________ 

required for system boons: rap).
-in .- O- ’~ SH A R ED  ‘ r -uve rsa l  Clock

Magnetic M ,u]ia ( 9  Track Magnetic C ,;;; - am 10MB Disc).

~~~~~~~~~~~~~~~~~~~~~~ 

- SUPPORTED INTERDATA HARDWARE
_ _ _ _ _ _ _ _ _  .4

- 
I Fuu in’- n Line Inte nm ,r ph \1n~il, te

~~~~~~~~~~~~~~~~~~~~~~

— ___________ 

FILE 
I 

L r-n P m i n t ,t rs  iCA200 300, and 600 1pm)
- - - ___________——--- --

~~

- - Card -u nder 1400 or 1 000 cpm )
- Paper Tape Ricic tu-m / Punch

~~~~~~~~~~~ 

- Cassette
- Magnetic Tapes 19 Track 8-2 0 and 1 600 ~~ ll

Discs (2.5 MB, 10 MB, 40 -i-l B at- md MSMSO . MSM300 storage

HUMAN INTER FACE modules)
Video Display (TTY interh ,rc t or 20 PASLA/ PA LS

The 0S/32 MT nan-machine ir c - r f c ’ .t is human engnneer c-u L,. auer Storage Unit
to simplify communication between ts - n user and his syst rru Carousel 30, 35, 300

CONSOLE INTERFACE Mini lnput/O’ tpuh Syste m
D qita l Multiplexor

Thu-n r b i i t r , u ’ mnq - ,yslem is controlled by -i rronsole operator Rc-~ i Time Analog System
thr uuiq ni a sy .4.he m sunsole , t y~,muraI : y a CRT , Carousel , or Note- OS/32 MT toes not suppo ‘ ,-~-r u ph -r ~ I uev m.es m ulct-

Te te typewrm t -m . The operating s y sh ’ - m n nc-mis commands face d with 10” (25.4 cm) de u ce controllers,

Iron t he console ~iiil writ es system niessaqes to it . INTERDATA PRODUCT NUMBER
S90-006

_ _  -- - -- -~~~~- I
The ,n,fn,,r r ,ation co numa , ed h~-r ‘ -u ’ s n u nu nul l to be ,, ii n n, u A UNIT OF
descr ipt ion ~nd a ciul ,ii- I n i  chanqe w, t h  product t-n i, ,,nc ,nmi-u, t PERP(IN ELMEIR DATA SYSTEMS

__________________ ___________ __________ 2 CRESCENT PLAC E S OCEA NPORT NEW JERSEY 0775t
P~ ,nte d in L I S A .  8761052

- -  --~~~~~~~~~~~~- —



PROCE SO RS

_ _  

Mod el 7/32
-

~~~~~~~~~~~~~ 

Processor

PRODUCT DESCRIPTION Up u ph’. - ‘ i e l n n i nr - iou - i I ’ - ~ - or ?‘21nK bytes , f i t  in the

- centr ,ul u , .j u ncssor I t iassis and - ‘perate as local memory.
T b~ lm c rd it i  ‘~ I I 7/32 Pm u ,i i  csu is a I i I ml t r m m e f o  

M u t t  )ry it ii thu It i s t  61’ h t t u s  quires a Local ni
noq rau imnci d 3 fm i t  , n i l  m m i i  unt i l  i tem I ,~ c arl I i  t l y 

ory Bus i f i , 3 ‘t B l )  nfl for r h 2 i y of
- i ’ t u i t u s’ amid s i u t - t u ’ - t omic nn , i l l ’ , r i  1 - y tu s ,~~‘ u nrc - u - - , n r l i u i r y .  It 

menuory added. In ,‘ ld it i onc , an E D\ A Buffer or Memory
i n ’ s - u -  li i .i t i I~~ I in - p r m - t c - t i s r S m i  m I n I  u s - b i u m n  i-n t , n  t r im , 

Acs ’ ’ss Controller (MAC I ‘ ‘ -  , -n  be in- - r t m - J  tuu b w u-cfl It,,-
i - y I n - . f u u i l w , i r , t  ~mcd t i ; It ’ . - i u t u I  - Iu i ’ n ~iI,On5 a. a 

DMA bus and LMBI to c r uat ’ -  11 ’ - -  E . - - c r t ’a t  DMA (EDMAI
- mi t  tmn ~~ i -s ire; data m cU t r i -- I  I )~~i~ -‘ i i - - - - Los , which al lccv s n u n  iphem a l u - v u - u - s  ~ ‘ mil the i entrat pro-

rn uu m lu i  , , t , ,m nn s  .4 r r m t t r i l _ t , n ,,- , i .4 hul il, i rm a  i r , , i i ; t ~ i uss r h i m  address - c h ided ut mu -ni rory in hi- sarrie w - y  as local
T Ini- M - , l i - l  1/3, -’ it ; m l ui n ‘ m O - - I  Ic-VIP s y s n i - r u i  into l n u n i n n u i , i t ~
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to I t - -  IBM ‘ y r - n ’ S  3 /0- - i  3’ >
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T t u - M- ‘ t i  7/13 2 wa, the - I ‘ -  t us tr y ’t; fmm ~ t 32-t ~ n rn i n iCon im p , i t i -n t ime is umichanged from c u  ,,l memory ~ 750 nanoseconds
Nu-w o; ur u i , , nc wi itm the c- ic - c - n i l  3-t ; t io’ - i  Mu,tJ- - I  1/32-C l I un i t  Imi t tm , 

or 1000 nanoseconds depending on t hc- n ujr t module used.
F—l i - P u  Ol iu-u , u l Cc - in . , Il,imii _J I , u u u i  i n n — t n , ’  t u n i S  ar u ’t Si u r pl i .  i r r i Di ,u ublu

i i  E l i  , , t  n ” u  f- i uni t  I Or ,Iw ,inm - The 7/32 ’ s l i i’s Ide I/O structure -- uk cc ‘I easy to configure .
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• Twui n - , mi t  12 m l  ii u r i u , m , i l  0u~ ; u - . t , - n - ~ 16 h mu ~h c~iuto-t devices on each r I  7 selector channels. [‘,nvuces
• II; I> u~l, , l, ,5 ic- n s i n . lb m a n  t i ’  ,i- ,i’,~I ti~ l n ’ n i~- x i t m i j  c m i  t i m ’ ,  n n m i i l t i p l i - x ’ ’ n  t tram m el ,ai, use the au to drive r i-h, mccl to

• 32V 3 or h,4~ Ii Cciii t id i ,t n romy Modu lu s handle the hir i;su4 eu- . m m n i u ;  det a i l s uss r’ u ,P utO with slow-s -c - u t

• 300 ,si,im i,isu - - m,i il A’ i s - sc  T i ns - , hanui .hi ’ r - t uy  t m a n u m I t  transfers
• I yu Ii’ t n i t n i ’

l ’ m () i i i  lOOt) i’-J , in i , usi , n , , m d s ‘ u n  32KB ~v1ndnlu-s I c - , -  1 ‘ I i i  u - _ s d  s m n t i p i u t i u : - .J bto c u, di , ii ;mauni of ,i 7/ 37 -,v sh i ,n
1000 Ni , i ium ,si-r units I,’ ‘ ,41’B ~vIouIiuli s i.i m n t m ; i i r a t i u m n _

• [Ju al bu~ J m it mm h i - ,  t i lt ,’  
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Figure 2. n ,u !f word I nc - m a t S arc - used for minq st ,tn ho ieglSti i V . The 7/32 is totally software , c r t : u , t o;’ .- with the lnterdata

‘in rci ;isli’ r Ic,rl, ‘~. F i t  constant c_ u Ii it r jt u;ns. fh- f ; I iwomd f ir -  8/ 32 M’ q.-m n mcm n i .

mats al low rcemory ucdnus~irq tO n’)iJItIOti S ± 1üKB tu intive
r0 the Ius- .~ t iur. u i , i u t ,  h u m  or u i u r ’ ’ u r I y  to 10KB, Both formats Tt ,’ Model 7/32.Cl I s umu por ’s the singlet and a )uble-precusion

allow address i rm ; a t o i l  megabyte of rneniomy us mig indexing, hardware f loating point option but will not S ..)PO~t the

The f u l i - -~ ira format also a llows specifying a 16-b c con- sing le-precision firmware floating p0,nn. ru pt ic - -

stant in t he instruction ,
Sing le pt ’ icm s m o r i c - c - u-A-arm - f loating ; ,om nt r n -  essor cdi-
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COMPATIBILITV The Intem ifata Model 7/32-C )) does not implement the
The 7/32 is peripheral- and data-compatible with all Inter- Haifword Mode of -i ic - nat i on available on eam l iu r Mu’. c- I
data 16-bit and 32-bit pro~~ssors, It is compat ible at the 7/32 processors The Model 7/32-CO :s comp~tib Ie Mth
language level with the Int erdata 16-bit processors via ear liuim Model 7/32 processors operat ing n 32-bit mm dc .
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16 Hexadecim~u Cn~ m o.~t ci Kn~~s

10 Function ~~~~~~ ~~~~
5 Function Indicat ing L L D~~

1-3 Position K /lock Sw . :Th

RELATED DOCUMENTATION
29-399R03 M~ c~ 7/32 Rnt~ rcn ;e
29-400R00 Model 7/32 Prucessu Use r~ M~~ruul

INTERDATA PRODUCT NUMBERS

M73-032 7/32-Cd with 64KB , 75Oncec- m n . c c y
M73-033 7/32-Cl ) with 64 KB, l000nsec rn~unj~y

The information contained herein us intended t o hi i g(~ner ii A UNIT OF
description and is subject to chanqe w ith produ c t enhancemen t 9 PERKIN ELMER ~~ TA SYSTEMS

2 CRESCENT PLACE • OCEANPORT . NEW JERSEY 07757
Print id in U.S.A. B761044
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PERIPHERALS SERIES V~

DPAC 1O/16
and

DPAC 1CV32

PRODUCT DESCRIPTION FEATURES

The DPAC1O se~ies of disc systems are completely self- • 10,027,008 Byte Formatted Capacity
contained random access bulk storage subsystems for use • Expandable to 40.108 Million Bytes
with INTERDATA ’s wide range of processor systems. The

• 33-millisecond Avera( ,e Seek Timebasic DPAC1 0 system provides a formatted storage capacity
of over 10.02 million bytes . By adding up to three • 12.5-millisecond Average Rotational Latency
DPAC1O/E Disc System Expansions, the system can be • 312,5000 Bytes-per-Second Disc Transfer Rate
expanded to over 40.1 million bytes.

• 2,000,000 Bytes-per-Second Sys em Throughput Rates

• Hardware Write Pro tect
Used with lnterdata 16- and 32-bit computer systems, th~ OPERATIONAL CHARACTERISTICS
DPAC1O/ 16 and DPAC1O 32 systems provide mass storaye
facilities for a %sid! var iety of small and medium scale re- The DPAC1O series systems use an IBM.type 54 40, two-
quirements; complete soft hare file management and data recording-surface disc cartridge with a nominal lormatted
recovery capabilities are provided by standard lnterdata capacity of 5 megabytes. The additional 5 megabytes are
operating systems. recorded on a fixed two recording-surface disc with both

discs using a common spindle and head-actuating mechanism.
The exceptionally fast and accurate head-positioning
mechanism allows radial positioning of the four heads to

Included in the basic system is the Direct Memory Access any one of the 408 available cy’inders. The average
controller, a disc controller capable of controlling four disc positioning time is 33 milliseconds, track-to-track time is
drive units, cables, a 10-megabyte removable cartridge disc 10 milliseconds. and a maximum full-stroke time is 60
drive, and a formatted removable disc cartridge. milliseconds.

96
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The rotation s~u~d s a high y ac ,urate 24Cc PPM u~~n .i We ight
DC bcusFriess motor mat ~ ~rioerv.ons to Ii.-i~ ~iWe \ jO- 95 pounds (43 kg)
atrOns. Dat~i ~rans~~rs it .~ 

-ate of 3 ~,50u ~~ tr~ i :  ~i..ond Power
with the Direct lcmory ~ c.s~ c~ r foI t~ ~~ Disc Drive 120 VAC , 3.3 amperes,
autonomous data transfer ra es ~f u~ to 2 million ytes 47-63 Hz single phase,
per second. starting current 12 amneres~
Data securit~ 8~~ ; tegr it. ~re assure.~ ~ the rise ~f 230 VAC. 1.65 amperes.
ex tens vi~ er rnr det~~ ;o~

;
~ in ~~ c~ ntroIlni , a con stant 47-63 Hz single phase,

revolution DC powcr3d ~pi~ dle, dis,~ ~ -~o’ ing hr~ sh assembly starting current 6 amperes.
to minimize n0riicle .. ontaminatiorl , h~a~ ~o~it~on ng limiter Controllers
and power lo~;s rot~cr . ; ,~~c~usii~~ t t . . heads in oe DPAC1Oii6 +5VDC, 6.8amperes
fully retra~..te . r : ~ p3511ve  c~n t,-id~~ i’t~ il “~~ ~~~ IJ _ m DPAC1O/32 +5V DC, 10.5 am. eres
preventing ueinova of me ~ar.ri u~j e Lr , t l  fully ~.oj~ped.

Environmental
The Direct Memory Access and disc co rtr : i le s are standard Temperature 19° to 38° C operating
lnterdata ~5-inch by 1E,-ir~ n (38.1 x 38.1 cm) printed Humidity lOto BO% Relative Humidity,
circuit boards th~t ra n  be ins~rted ntc an~ st ailci3rd no condensation
lnterdata chassis. The disc d .  ~ unit ~ai x- mor~i’ad
a standard Interdata cabinet.

The DPAC~0/16 an~ DP1~ Ji0/32 syste rrs are fu~l~,
supported by t~.e w;d~ ~~~~ of standard Int~r data software.
Included is the BOSS operating system , tr~ po’f/erfu l multi-

INTERDATA Product Numbers
tasking OS’36MT2 and OS/32MT operating s~stems, and
higher level languages such as FORT RAN , COBOL, BASIC M46-64 5 DPAC1O/16 Disc System. A complete storage
and CORAL 66. subsystem cons!sting of a Direct Memory

Access controller , a subsystem controller capable
SPECIFICATIONS of controlling up to four disc drives, a 10

million byte formatted capacity disc drive,
Capacity and a formatted cartridge. Subsystem through-
Bit Density 2200 bits per inch put rate to 2 million bytes per second, device
Track Density 200 tracks per inch transfer rate to 312,500 bytes per second, For
Cylinder use with DMA capable 16-bit Interdata
Tracks per Cylinder 4 processors.
Bytes per Sector 256
Sectors per Track 24 M46-646 DPAC1O/3 2 Disc System. A complete storage
Formatted 10,027,008 bytes subsystem consisting of a Direct Memory
Access Time Access controller, a subsystem controller capable
Average Access of controlling up to four disc drives, a 10

Time 33 milliseconds million byte formatte d capacity disc drive,
Average Rotational and formatted cartridge. Subsystem through-

Delay 12.5 milliseconds put rate to 2 million bytes per second, device

Rotational Speed 2400 RPM transfer rate to 312,500 bytes per second. For

Disc Transfer Rate 312,500 byte per second use with 32-bit Interdata processors.

DPAC System M46-647 DPAC1O/E Disc System Expansion. Allows
Throughput
Rate 2,000,000 bytes per second (max.) expansion of DPAC1O and DPAC2O Disc

Systems with a 10-million byte capacity disc
Disc Cartridge IBM 5440 type drive, formatted cartridge and cables.
Dimensions
Height 7.75 inches (19.7 cm) M46-650 Same as M46-645. 50Hz.
Width 17.6 inches (44.7 cm)
Depth 22 inches (55.9 cm) M46-651 Same as M46-646. 50Hz.
Controllers Two 15 x 15 inch

(38.1 x 38.1 cm) printed circuit boards M46-652 Same as M46-647. 50Hz.

.
Th. information contained herein is intended to he a gen~rai 1 A UNIT OF

description and is subject to change with product enhancement 97 PERKIN ELMER DATA SYSTEMS
2 cResce NT PLACE S OCE ANPORT . NEW JERSEY 01757

Prlnt.d in U.S.A. AprIl, 1971



TERMINALS

Carousel 35
Specificatio ns

PRODUCT DESCRIPTION FEATURES

the Carousel 35 is a serial i iripact ur ri t t i te terminal with • Printing Speed — 40 to 70 pets nt throughput of the
print quality rival ing the Selectri .’, multiple copy capability, M46-204 (30-200 LPM Line Printer ,
and provision for a 120 pS tape r tape eaiii’i.

• Qual ity Print R ivals Select ric~ .

1 liii Carouse l .~ ) provides the capal i i l it ies of a console I/O S Multiple Copies - - Clear up to 12
levi ‘ high spired paper tape reader and a low speed line

pr i nte r  ri a s in gle , highly ost effect ive pa kage . Carousel FOtSItS handling flexibil i ty . Pin-fee l continuous, friction-
.~5 prin t in g throug hput i~ 40 to JO pert nut the speed of the feed rolls , cut sheets , ledger car ds , st ick cert ifu ates , etc .
M46 204 P0 200 LPM Li r’  Printer for typical computer

• Electronic format control Adjustable left margin , 1 /48-out p i t  lo nrnta t s .
inch vernier for any line spacing , programmable honi,ontal
and vertical tabs.Special for t is hanidi trig fe l i t res , £ lectronic For nat Control ,

and total  legi l i l i ty make the Carouse l espec ially useful in • Wide Fon- Selection — Operator changeable , m ach ine
Is s t ress and financial enviro n m en ts . readab le. Courier 72 , A PL, OCRA .

I he ( a re  isel P pr ire p gives f ii fly f onmma ’ d :harai;ter S Plotting — 4800 points per square n ch.
iinaqes fur r e a r , isp r;opy up to a tr illion impressions.
Cups ,ire easi l y ritets hanged for ,r van ely of fonts . • Cartridge F ibbons — Red/black fal n c , carbon film, black

fabr ic.

• Operator oriented — No-mess cart dge , typew nim-t r-l ike
keyboard , Coirmmunications Contm 1 Panel.

• Service — Interdata/Perkin-E lmet worldwide .
98
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CAROUSEL 35 SPECIFICATIONS

Speed, Printing — 3() c haracters per second~ Spacing — to 200 Copies
i s . Pajier Movem ent — 5 inches per second 1 to 6-part forms standard

12-part for nit capability optional
Print Type - Fr i l ly  for mred characters Stencil cutting capability optional

Fonts e r r  em 72 . APL , OCR-A No operator adjustments required to switch fro m single to
multi-part forms.

Number of Columns 80,132 optional
Ribbon Cartridges

Printing Characters Operator changeable, no-mess cartridges. Black fabric ,
6 A SCI I lLipper ( ,isi:l Standard single-strike carbon film , and red/black fabric available.

A S c I I  it i~)p~ [ ‘) .‘Irt m ‘Thse I Optional
Vertica l Spacing
6 lines per inch with 1/48-inch fine vernier for accurate formsPaper Handlin g

ri hon fee l platen path for at or single-part continuous forms, positioning.
UnI(lue . r)al( P Penrirnil f n i r t ion-feed mechanism Permits Red/Black Printing
hanmll ing for s fro r ‘~ n hes to 5 inche s in width with less Option permits operator mounting i f red/blat ’ ribbon
‘h~ t i 0,5 nt l i:~ ldt r~’d iovement over any length form , cartridges in addition to standard sing le-color ‘ bbons.

Paper Handling Options Interfaces
I ne-printer-like t ractor driven patti for heavy, mu ltipart COn- 20 Ma current loop, 1320 Band.

tinuous lit mis,
Paper Tape Reader

Horizo ntal Spacing 10 chara :ters per inch Optional )ptica l paper tape reader operates at 120 cps.

Keyboard Buffering
~‘p’t.’ r i te n- l ike layout with a i:oneenient , optiona l , numeric pad Communication Line Input — 128 characters

for I ilianic al anti s iert ti hc applications , Keyboard Buffer — 32 characters

Electronic Format Control Space Jum pTM

)jr tional addressable hori,ontal and vertical positioning. Microprocessor automatically converts sequences of spaces
,\1 1r ,st a f r l e left mm ia rg i n . Formns-length/top-of-forrr t contra) in the input buffer to horizontal tab operations. Spacing at

f or forms up to 127 lines in length. Program controlled rates to 200 characters per second is possible.
verti ial vernier with 1/48-inch resolution for non-standard
line spacing. Acoustic Cover — For extra quiet operation, optional.

Plotting Input Power
Optional plotting mode permits 1/100-inch horitontal 120 VAC , 60 Hz Standard

resolution anid 1/48-inch ve rtical resolution plotting. 240 VAC , 50 Hz Optional
Llniiqiie Fas iplot nmio nle ;iernnits plotting throughput of 60

Dimensionsin re mmte nts per ser:ond,
32 inches wide
24 inches deep
9 inches high

Sx~~ ~a~~~~~~~~~~~ 4%!Z!~~~
A UNIT Of

Tiii irni i ,r n)nIon corIt tini’d tierpirn innpntli’(i tu t)f’ a qeni’rai PERKIN ELMER DATA SYSTEMS

[~~~~irnmun arnii is c imjei:t tuchanqe with pritt~~~t ef lh,inCemeflt 2CRESCENT P~~ CE • OCEANPORT . r.~WJERSE Y 07757
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PERIPHERALS

Card

~ 1- 
.__ Reader 

—‘- .-,

PRODUCT DESCRIPTION OPE RATIONAL CHARACTERISTICS
thi’ I ’ t r m l,it , ( i i  Hi’ ,ii lm’ is in e~~t rc r ’ ! y o rpiJ t , The Card Reader has a Fibe n Optic Read Statio t , card
ligintweight , fr ee ‘, t a m r i l i n r q  net h p ’  in~ optional hardware transport drun m feed assembl y, and several data ,erificat ion
Holleni th-t mASC l I m univ i ’ rs io nm techniques which preclude loss of data.

As a highly desi rable program .in I da ta cnt iy nnedium , The card read rate is either 400 or 1000 cards per minute
the d r i  r i ’ ,j i c r  le mois m c i  I to i un it u r i c  t m  )g m ann develop- w ith up to 1 500 card apa ity for both input hopper and
n mur ’i it i t  il I,rn ji ’ 1 v r ’ m ’ ,r~~’ dta  entry req t i m  i ts i t s . Situ- output sta ( ker , Throughot it the read iperatton , ‘‘Light
t i le i ty I~ hr ” , ij r  l e n t ’ , easy i ipenator it e m I~ ii and Test ’’ , ‘‘Dark Test ’’ , and i m d  m otion StS are contin-
mmi oni mtOr irtq . Ai  I swi  t h 0 r P m  Is i r e easi l y accessible uously perfor mnied to verify the operat n of the card
,inin l provide r I ill range ~ f f i n , t ions mit l i  dt ions . reader .

A Card Feed Con ni riand i~iuses the earn to move against
FEATURES the card transport drums ‘lasto mnier surface , selecting the
• 400 or 100(1 CPM ni’ ,ii i n ’ , card for reading. Ihis ttrc )C lS the card past a throat kn ife

• 80 C ol ii mmmnt Cards assembly, and into the rea l station ,

• 1500 Card Hopper i ~j i,iliility As the card passes the f ib r bundles and light din tribution
block , it is wiped to el imit ate dust in the read station .

• 150() Card St ac ker capability (1000 CPMI
Data Read is available in 1 vo bytes per column. The first

• 500 Card Stacker capability (400 CPMI byte occupies the top six m ws of a column. the second
• Opt a at Read Mechanism byte occupies the bottom ix rows of that :olumn.
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CONTROL — INDICATORS SPECIFICATIONS

The Card Reader incorporates all the control and indicator Env iron mentel
functions necessary for complete operator control and Operating Non i)perating
monitoring.

Temperat une +50°F to + 100°F —-30°F to 150°F
Indicators Maxim um gra ijent Maximum gradient
Power — A preeo ndicatur den otes power ON. 0.2° F per mirr ,rte 20°F per hour
Hopper — A red tr ihic ator ident ifies an erTipty input hopper Humidity 30% to 80% relative 5% to 95% relative
or f’~ed failure , humidity; no humidity, no
Stack — A red indicator ident if ies a full Output stacker or condensation condensation
a stac k fai l u re . Altitude 1000 feet below 1000 feet below sea

sea level level
Controls 10,000 feet 35,000 fee t above
Reset — The control resets electronics arid conditions the above sea leve l sea level
reader to a READY sr NOT READY r:ormdition depending Dimensions
upon previous condition . The switch contains a white

Reader — 17 in. high by 14 in. wide by 18.5 in, deep
m)dicatOr ,

Weight — 55 pounds
Read Check /Lam p Test — A red illuminated momentary
contact switch wh ’ch identifies a read station failure , or Power 115/23O VAC, 60/50 Hz.5/3 Amp
possible data error; when depressed tests all front panel
indicators if the reader is not in the ready condition. PRODUCT NUMBERS

M46.238 Card Reader , 400 cpm 115 volts AC 60 Hz
M46-239 Card Reader , 400 cpm 230 volts AC 50 Hi
M46-244 Card Reader , 1000 cpm 115 volts AC 10 Hi
M46-245 Card Reader , 1000 cpm 230 volts AC 50 Hz

[ i.e riforniaIinn~ iinnained hi’reir ‘S intendPd tohp a ni.nirai
1 

.
~~~~tuon and t n o qe w ith

_
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PER IPHERAL S

60-200 1pm
¼ 

Line
_ _ _ _

_ _ _ _ _

_
_ _  

Printer

PRODUCT DESCRIPTION FEATURES

• 60 to 200 lines per minuteln ti ’ nmI , i t ~ s f l u  t i m  200 I t im l i m u ’  Pi Hi l t is ,m I ,.’. ‘ is t  si n aI - -
- - - • Pin-feed forms handling

m m m i i i lint I n  miii ‘i t f , , i t  is di ‘ i i  l y sui t o f i r  I m itt i I ) mnl( idiU mTl 
-

i n  l i s t r ip m m ’ q i i i  mi ‘m nn en n ~~~ 

S Variable width forms to 14—3/8 in hes

• Full l i n e  buff- In
• Two-c flannel vertical fornti a t top ei- iorm control

I’n i ni t in rq dl a s m  il m , m i i ’  ‘ f if ’,’, I , i t , i ,  t m t s  pen ‘1min , j t m u l  10 • Com~ letely self contained
fi , i ma ’  I ’ m ’  I,er n i h , arid mip to 132 fi ,no t i ns mm ’~ line , t h u  

OPERATIONAL CHARACTERISTICS
l i m i t  in n i t mn nq ‘ i s  ‘i’d m ,i t mm i i ’ s f r u i t  mi 60 It ill liii.’ ’, ç,er iou t m tm s

200 short I m m u  “ m n  m. The Line Printer is completely self -contained a’ P includes
the m echanical and electromechanical components, control
logic , character pattern generator , lini buffer and power

Thir ~,r im i t i - r n is i m i ; i r r f ~ i .m ’ 1 i i  the t i t i ’ t ’ f . i t , i  i m m i t ’ i ’ s s ’ ’ ’ m m i u m l t i -  supply. Matrix printing is used. The print hea l consists
m l i x in bii~ vi , ,i biar ,im i n  parallel m m l i i  ‘r f . m - i - of print solenoids rriounted on a carrier . Prmnt ung is ac-

complished through selective pulsing of the print wires
as the pm nt head moves from left to right across the

TI nit Liner l’r , m m  t ’ t m  has n un f ired hanicil im b u m  I, in ruts up I ’ m i.haracte space and the print line. The solenoids are
14 3!l-~ mnm;hi,s ,‘~i nI i ’ , a full lin er t t i r ff ct n and a twu i l nami ne l  activate independently up to five times for any one
vi ’ r t m i~al t n i r cm c; it r mn trul fir t o p- o f-fi u r m mi and vertica l tabula- characte - h its technique provides enough force to produce

excellen legibility using six part form paper .
L0z
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I .11mm , c c m n t m o t  sw,r t i c ’s and th ree indicator lig hts are housed The printer recogniies six non.Itrmntiflg ‘ onn mr s m anid s as
on lie i.nt .e~ inc ‘u int el . t hi’ c ontrol switches are follows :

S CR — Causes the print e r buffer to print , causes the carrier
• 1. t i n ’ - - .‘. n t  - Set t les 1 owi- r to the m inter unit -to return , and caim si ’s t i ne fonmn to be advanced one line,

t i 1, -~t ,n’ ...~~ i - rn - .. ‘b ‘ ‘ n ’  .‘, u l  i i is j I m _ i ’ . ,  tn -t Ie’s ,

• ii~ . . ‘ m , c, t it u~ u ‘ m , , , ’ ’ . I I :  s i. v l it q  om top S FE - Causes tbi m t fonm n i to mr amivanc em i to lIt lu st t m u nn .lc

n ’ ’ , mi Cli~m s mi msl 1 of II u i liii t mm fm ‘I ’m I imp s’ .

• ‘ ..‘!c - -c t ’  i m ~~u I t - - c i ’ -” I f m -  m u m . ,  sh am t . n r ’ m ’ rig S VT - -  Causes the fortn c to lie advanced to t bmm ’ first punch

on n i ’ s ’: - imm Channel 2 of the form feud tape.

• On ’ S  ( m r . ’ ~ fO ,  - b i t - . , , t c ’ i i t l , t  nwc m n u u i i - ’ 0mm the S IF — Causes the fo n nmi ii, be ,udvani ’nd one line .
~t i u  5 . 5 1  - . i h f t ’.—, eq ii i’ u i n . ’ n i tO m l it on u Im ’ te  the

I, s’ ,t I : ’ n ’ I l,c ’ tnm ’  L m n n , u i l i  ~t d i i ’. • BELL — Activates the audio alarrmt fu r  2 secon ds.

I ‘ l i i i -  ‘ m  - - 1 l  c , , ’  • SO — Causes the bu ff irm to print elongated characters
(66 characters per line instead of 1321.

• ‘ him i’.’ in . ’ 5 c r - u i  ‘ - i l . tar, s ’ i-~~çj a r i sen has e~~n u-c ’ led

,mcq ’ rn The 60-200 Iii ’ Line Printer is fully supported by a wide

range of standard Interdata software . This includes the

• I ,i~ - i ’ ( l i t  I~~t nit ’ ”. an.m t u f , - m pe ’ c .c patter h iar m dli ni g powerful OS16/MT2 and OS/32 MT operating systems , the
;f mm , m mii . BOSS-Plus operating system , and higher level Iantquaqe

i mp lememttation such as COBOL , FORTRAN , and BASIC.
5 . - l i n t  ii-’ n ’ in ‘ - ( i S i ’ serf in s~ ‘i— -n u, i ~ ,q p i mm at ions,

SPECI FICATIONS
In m ’ l  I - t an Is’ ibm , -  ,iI,i n cr m l i i  mOo rs , mc ’ ’ au dio .ulp r i ’  IS Print Speed

lie U’ ’’ 1  un r  i b m  n u t  of ,mper u .ondit ion , mape n handling 
60 to 200 LPM

nn i , t I h , , t n ,  purl ,e, ’ I I f  the 11 ,1,1 ‘ mi rr ier U’.’ PiSmIS the right liand
n l u ,m r l )mn i  lii .- ,iiidini m Iam i also sou n ds when a Bell Code is Dimension s

I u t u i l m ’ n  u t m l q r , I i i i  - )nt noI , Width 27 n/7 mncftes 169.8 cm)
Height 1 1 ’/4 inches (29 cnn )

Tire parallel m u i r  i i i’ to thi n Serial Printer is contained on a Depth - — 19¼ inches (48.9 ctrc)
standard l i i i . - t n l . c t , c  /-inch Printed cin it ui t t u um ~ rd

Weight
155 pounds (70,3 Kg )

Power Requirements
120 VAC , 15 amperes maximum), single phase , 60 Hi.
230 VAC , 7,5 amperes (m aximum ), sing le phase , 50 Hi.

Interdata Product Numbe rs

M46-204 Fully buffered line printer , 60 to 200 1pm,
132 columns , 64 character set , includes
externa l cable.

M46-205 Same as M46-204. 50 Hi.

M46-202 Line Printer Interface and internal cable
for 60-200 1pm Printer .

inhu ,nmati om m in this bulletin us not an explicit specuii c ,mn mo n
and is subject to change am any time

Pr otect in U.S A ‘,,, ,., .‘ t. . ’, , ,~ i-iii~~i-i ~ 
,,~~i. • u i’,-~~

,,,., . ’ rs.. , u t  ‘ s m 8761020
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SYSTEM MODULES

[ 
MANUAL CONTROL

CONTR OLS 
- 

LOGIC

- 

Loader
_ _  I 

~ Storage Unit
WATCHDOG ROM

TIMER STORA GE B
U
S

PRODUCT DESCRIPTION

The Loader Storage Unit 5 used pn in niari ly ,ms an aumtomatic The watchdog timer is used to signal the initialization Se-
u ii tm ali /ation/ me st.i rt devm e for ni umni ote or u-iatt ermded quence. Unde r normal operating condit ons the timer is

‘,ystemns. reset by a n b t w a r u r  generated outp Ut command prior to the
preset time out delay. Should the program fail or enter an

T h u  n m m m m t m ,  l I e n us designed to give the liii the utm r  st f l u - x i  - infinit e loo i, the tu ner will time-out and the restart sequence
I s i lty in rut c,du,a t on proqnujmn f e r n  mi t .inrd wat b ii i m~ timer may be n m ated. The unit m a y  also be used to ri tart upon,
rui rnm sinq . The i un itruller is d t t m j l .,I’: of housing 2 , 04 -

~ bytes of restoration of power after a power failure .
PROM in 128-byte segm ents. The ir u i ,im r t i u n ,m l n ’d ssatchdog
tmn ie r r~iay Iui -  strapped for a i ming interval from 6 mill i- Three switches are provided for manual control of the unit.
seconds iii 256 milliseconds. The switches are bracket-mounted and connect to the Loader

Storage Unit via a 10-foot cable. The vitches are as follows

FEATURES

DESIGN m~-TI O N FUNCTION
• I In i ,it u ’ n  mci i ’ ,  ( n m  i m i ra t i  Richujad . - -

- ON/OFF Inhibi ts address mi ’; the unit
• 5 I , i t u i , m n I C); c rating . ys t i nn m , j , I i m t ’, - - -ENAB Allows m nm t ma l mza tm in of the system upon
• C_ n i s t c u t n i  Pni uu ransi P,u i t t  i t i ’  r -

- _ watchdog time’out.
• Pnus i t r , i r m m  I i ‘ l u l l  I ) i ’ t i  ‘ ion - ‘ - - - -INIT Unconditionally i n itializes toe system if

OPERATIONAL CHARACTERISTICS the ON/OFF Switm :h is ni the ON position .

The mimI is m m i n i m  iii in ’ ,  I m i n t  i i i  pm ri li ii I m n  n u t  t r i m mmd , has a
fi  x i i  fi ve m’ .tss m i i nu mo nt , ‘ mit plugs into the starmd ard Inter- Several predet mned loader programs are available for both 16-
il,U,t M i t l t i t u l m ’ x m m n  Bits. Unlike most ui. ’ v i m m ’ c l i n it ro f le rs , the and 32-bit systems. These Ioad mnrs allow automatic loading of
I m ete r Sto rmx ~i’ Unit does ‘oi l  generate an interrupt.  

10~~perating systems from disc I/O devices. 

-.---~~~~~~~~~ ~~~~~~ ,---



SPECIF ICATIONS INTERDATA PRODUCT NUMBE R~

STORAGE CAPACITY M70-104 Loader Sto’~yin Un Cunr~ ro l Ier  With naro wa re
Loa,ier ~,torc~e Unit Controller 2,048 Bytes watchdog ti~~ i m r and IC sockets for up to 16
Storage ‘loduli-. 128 Bytes each M70-105 Sto rmi pe M.:idules.

V~’ ,~TCHDOG T IMES M70-105 128 Byte S~umm - tq e Modules.
Minimum l: ’ - , rv ~d lb rni!l :s”contds M7~~106 16-Bit Boot Loader . Loads BOSS, DOS , RTOS ,
Max ,’ - rn i, ’.r rva , 256 milIise cormds~ or OS/16 MT 1 from 2.5 , lOom 40 megabyte disc.
Se- lectasi le Ini ,:remnpt 16 milliseconds M70-107 32-But Boot Loader. LoausQS/32 MT from 2.5,
Accunacy 5% 10 or 40 megabyte disc and MSM8O and 300
Standard Strappe d ‘ n~~ -r’~~ 96 nnm i t ; s~-cor,ds Storage Modules.

M70- 1 08 16-Bit Boot Loader . Loads OS/i 6 MT2 from
A user may customize the t ,na r  over the range 0 miI)i- 2.5, lOom 40 megabyte disc and MSM8O and

seconds to 0 .,..pi’nds b~ chang ng two RC networ r s in the 300 Storage Modules.
contmo lku.

590-402 Loader Storage Unit Support Program (16 Bi t .
POWER S90-403 Loader Storage Unit Support Program (32 Bit).

Loader Storage O c t  Cont rot :er 1.0 Amp @ + 5V When ordering customer designed storage modules , customers
Storage Module 0. 1 Amp 2~ + 5V must supply a binary paper tape or a listing speci~y~rm3 i re

data to be written into the LSU PROMs. This is precs- ed in
DIMENSIONS accordance with program S90-402 or S90-403. The LSU is

not used with the 5/16 or 6/16 processors.
~ X 15 inch ( 17 .8 x 38.1 cm) Printed Circuit Board

WEIGHT

2 Pounds (.91 Kg)

S
The information conta ined herein is intended no bea general 

~Q5 A UNIT OF
descript ion and is sub lect to change with product enhancemen t. PERKIN ELMER DATA SYSTEMS

2 CRESCENT PLACE • OCEANPORT . NEW ~~RSE V 07757
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SYST EM MODUL ES

Universa l
Clock

Module
-%

~~
- 

~~~~~~~ ~~ 
S

~~~~~~~~~~~~
- ~~~~~~ -

• 
.

PRODUCT DESCRIPTION The n -m ast -’ t ime base ton the PlC is provided by a one ‘mim ’qa -
hertz cry stal oscil lator wh ,;h can he disabled to allow sub-

In, ’ Uu,iv i’n sat C inm NI id Ii’ s a .u” . .,m ’. ‘~~‘ ‘ in e’ n ‘ ins ist ing d t miu t i on f - y  an external m u s t e r  t in-me base oscillator .
‘ r n ’  “ h e m ’ s , a hm qt m ly e m - li e’  u t ’ V C ’ ,il , m m n i t n u u l l u ’ , i  I ‘ , m m  1 Resolution and lnlerv~ ; iata ame retain rd in the PlC input

-;uuini  I tu le rv ~ ! Cli i IPICI and ann Au L i , , -  F n i ’ l n u u ; n u  y [)i ’ m e ’il 
I d l er , .‘j him m u: it resides unt i l  nmrw dat m m .s supplied

Cli I I LEC ) F a . h of l i i ’  i’ l l  I is C O n n n l l, t i t  i , , , i , m i m . ’ r m d i ; r l r  
2. Tin n ing is started upon i omniand and continues until tIre

i f the ith mm ’ n  t m  ‘r i ’ ,i~~i m n u L u t i i  u m t i v i ’ n u , , ’flr ,i’ interval is mdi hind , at which lime a progrann interrupt is
m ;e t iun r d in 1 Thu t ‘ minq operation automatical ly con’ m u l e s

FEATURES in a c y i l e  manner , The user nnay r;ynamica lly alter Ihu’

• t ,  y Ml imuu n’ ro lk td  a’ i u . n , m u y irier va’ any tme before the completion of the presi nt

• E ttrm n uit l sy i n  b i r m i n t u / ~ l in ,  untemva -

• I’m ,  
~~~~~~ Ii’ load , ut i ~ t ‘,i’ ni e’ - 3. The P1i incor porates an Output Buffer to allow tn t  mrval

• Pnu ‘ ; n u m r i m m m ,.u: Ii’ resolution a o l  m t i ’ n ’ ’ v a m  Count’ r mnt e m rogatm o n elm ‘bout disturbing its ‘ . up i ’ nar  in.

• I cii i Independe n t CI ’ ks The PlC interrupt mI n i - L u t r y  ‘ an be disabled under prog anm
uintro l - This a t in :  n does nu ut inhibit the timing ‘ rui n , m m  ion or

OPERATIONAL CHARACTERISTICS the ab i l i ty  to sense the interval count,

PROGRAMMABLE PRECISION INTERVAL CLOCK
AC LINE FREQUENCY DERIVED CLOCK

Tim e ‘ i n’  i su im nm t n t m ’ n ’ i ,u l  (~I , m n _ U. us ‘ I ,  nan , t i l l y vami abl i ’  t h rough
l u nitq r ,tm nm i m i u t ’  it I t  mnu V m lhn ’m, t i n ,  ‘r i , n n r n m , l I i ’ , l  pr ’ucirssom TIm e line freq uency i i  de r ived dimu by from the AC power
i i u t u ’ m n i i l i i ’ , dliii -i  p n u u i l n n in m , m u -c. Ii i m m , u ; i t , ’ n  i l i e m n i u m  ueso l ut , uini ’ , t i m e  and i5 prLsen nli ’ ii iS ,i cI I rdte equal to tw i u c the intl

1 , 10 , anil i’ l t J  co mm rest ’  unmmi i s  ,u, we ll ~s 1 m i l l m ’ .i ’ n  i i m m h  frequency. This clock has no s un t - i.ip procedure utlmu ’n than to
t h m n u i u u Ø i  ~n u c m v i i range ~ f 2 i 2 m mni ~ih l ’ , d msabli ’  or dmsa rmn i the i n t t u ’ r r i i t r t  i m n c ~mi t
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SPECt FICAT ION~
UNIVERSAL CLOCK MODULE

ma 
~
‘ - ± .01 “t Cr yn u ta i contr olled Osculla-

‘P i.~ u 1 j~’. , lii u,, , 10-’ us~ I ms
Instc ’rval PlC

~is to 4 0 m b ps lOps to 40,9bO Js ,
I 00 ps tu 409,500 ~ - , I ins to 4,095 ms

‘ n . ‘s~undiog to resolution)

S ins on 60 Hi line
I ‘ nn  s cnn 50 Hi l i ne

P r u i t n ., ’ ’ m  L i i t n t ! u  n bC — Cont:oi to Cluci’.

- u i , .,j1nu ,n , Dms ~ rm nn , e - - n i ac’le,
a - Lit

- C’ vu_ n nlovi
A ’ . c ~- ‘ a t t l  .m3t m~m 7 — Resolution and

nt tc ivai  Count
?IC O-., ’ m u n m t  mci Proce ssor
F- - ,,n Dita 1 , 2 — Current lri~~m rvat  Count
L P m .. — ~~‘3’nirndnnO — Disable , Enable ,
Disarm

Power Requirements i 7b AMP @ + 5 V
12VAC lOma

Dimensions 7” X 15” (17 .8 X 38.1 cm)
Printed Circuit Board

Weig ht 1 .0 Pounds I 5 kg)

INT ERDATA PRODUCT NUMBER

M48 000 UniVersal Clock Module

_____________________________________________ 
—

The information conta ined herein is intended no b e t  ti ’nerai J A UNIT OF
des c riptio n and is s ubj ect to chang e with product enh anm cemenn , I PERKIN EL.MER DATA SYSTEMS

i ,107 2CRESCENT PLACE • OCEANPORT. NEWJ ERSE V O7757
P,int .d in U.S.A. 9761041
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• Product Bullet in
i

2ELETYPF .WIUTLR CURRENT
~..OOP INTEIL~ACE

• 110 or 1200 Bati fl • 8 Level Code (USASCII)
• 7 x 15 Inch Printed Circuit 8w~rd • Characte r Buffered
• Console Control or Loc ~il • High Reliabil ity

Terminal Inte rface

- ‘ . ENERA L DESCRIPTION the character buffer Lrgister to allow c taracter
- - , - - - , - parallel transfers.
I l~~’ I\ I LI-U)A 1 :\ [dci’, ~u - - ’ ’ i n ~~m ( i t n r ( , . l  Loop

it  ~ i ’ f ace is a , t i m  n ,, 
~~, ~‘

‘ c e ,  . , it u i  ( n j , 1 , i,tbL’ Timin g control utilizes RC controlled muit vibrator
tlu ,it nay be rse ~l Vu mn i t c ’ r f , , , -c ci I ca ) 2(1 clocking base c ircuits and control circuitry to cloc k

1iuill nu in i pere t ’ r t ~ii’ il~ ’,’m ~~ 
), use .is .u i, ott tn’ ijI the data bits.

i - m u ’ ’ Ic or te~ n uun in ,m l  dee IL e to t i ie~ The t un ing frame of the clock c ircuits allo~ s a 9.(l9
I iie im i t c -r l i c e  in icu irp o r .ites ~‘niint p L’t c m u i t i- cil and nniliisecon~l bit pernod for 110 ciaud data franintig. T ite

. i t u s  c-o i t t r o i  f icj lj t ies to u nsure t m  t r , m  r is il n i ssi on full character frame, includino the start and stop bits
inlmm ~r n t v  - FIne 21 nnn i ll i~tntperc cu rn c ’i l t re~1uired h~ the ns 100 milliseconds.

ii ~ ‘e i e is pr v ided in n the ntnte rf , tce. The tim lug frame of tine clock circuits for 1 200 baud
Iwo inte r laces ire . mv . mt ~ ~hie. ( ) i ic opera ICS ut 110 operation provides an 833 microsecond bi per iod
(r in d (10 c in .in’ac’ te rs per m C i  mud . tine ot )ne r at 1 200 at tn a f’ull character frame of ~ 1 63 millisecon Is.
h,iiid (I  10 c har acters per sc’ c -ontd). The inìte rface - rThe Interlace aucuress may be strapped to ans destred
iii m m n n nn . i t  ic .t llv an~~ends ann) stri ps tine start  and stop 1 -

- - 
- - , . legat address in the range 1 to 256 to allo~ system

hit’, required fun- ass’ nnc in ronious 1 1 u in it tra nsmission - /1 - i

n -  
aesign r Ie x lounn ty .

c i 0111g .

OPERA TIONA L CHARACTERiSTiCS SPECIFICA TIONS
l im e inter lace is designed for e. m i in nee t lemt i  ti ) an I)titO ‘!‘ rmln .c n p n i ,c.ci oci  I.’ ate — - 110 Baud (10 c marac ters
INI’ERI)ATA pr’ i iceSsi i r ‘ n iu i t i p i cx in r  h115 att d m e COt i -  per second )
t o t t e d on •i sIngle 7 s 1 5 m I n u t e d  cur e ut t  hoard . 1200 Baud (11 (I characters ncr second)

-i nn plete 
~~ 

it ~r. i ~n c i  n n t r  ii is i \  ‘rc nsi’d v n; i ci iinniunand ‘l’rtuz.c,oj si ~ion Moth’ - Bit Serial
,n n i I s t are n. s hs ~ Tine c n i n t n i m u , ,nn d s . m e .1il.ibI~ allow -

u n i t  r ii over iii P rru pt St .u u s . rca di t ug and writing clatti infec t  ri m - mn! ic , fe r fac ( ’  20 Milliain peres Current LOop

ac id tine paper n ipe f a c i l i t ies  wl ie nn con niected to ann (c urrent prov ided by interface itnternal power )

tn nt i  mn11LI t ~C si iid i i c -d ye U n u t - St , i t t ts it iont nto rin ng ,tllows ClIa r a ( ’t( ’ r Cot/c 8 Level (bit) character
s eIn. s iin g c’ Ina ract i ’r n ) ve r -wr i t e  a l ten ut pts . iiine spacing S’tart Bitc — 1
cm ~ccedcng •t e in t g le cl na r , i ctc ’ r t t i t l e , device t l i ) t  ava ilable

~ini(I d evice busy - 
.Stop Bi ts 2

1 ), i t , i  n s tran isin itrc ’d • i t td r ‘c ’ c iC ’m ’iI t in ii l i nt ser i a l  str eani Parity -- Even

~ it li a btt ti i nne space ap~ m’ n ucled t in  s t , l r t  t i ne  c in ar ac ter  CO(fl ~~l t i ( l ( I .~ — Disable Interrupt . Enable I nwrru pt .
a nnd two S ti iii In t~ ( tw i n  nu,j rk bit Ira innue) .tppc’nided at Disarm Interru pt. Unblock , Block , W rite Data ,
the end of die eigh t  c ln.t r ,ic ter bits. A semn ,t I bit shift Read Data
re’4 istc r m e use d em iiitc’rI ace to t ine i nc , t in ts  re gister is
ci;iiiiecte d to  .i narahle l buffe r rc ’4 is te r to provide full Sfafu.c Overflow. Break . Busy, Examine , Device

cina ra n. te r buffe t l u g .  l)at.l preseiited to . or rece ived Unavailable

f moist the proc c ’ss inr inultip lcxur bus n.e interfaced vta Power R e ’q ni i r ec n ei zt .c 1.6 Ampcr s (a’ +5 VI )C
108
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( ) p m ’r s i t ic i m,’ J~,zi’ irouuiinc ’zt - 0 to ~n0°C INTERDATA Product Numbers
10 to 90% Humidity ~wtthout condensat ion)

ASR Mo~ e1 33135 1i~~erfacc ’ w ith internal
I) i i i t e ’j i sj oi i .s - - 7 x 1 5 nus c is printed circuic board cable.
I i ’n’i,~,m iz t  - I ~‘nound M46-107 1 200 Baud Local Current Loop Interface

with internai cable.

Sales and Service Offices:

New York Det roit Dallas Duess eldorf
-toO Lemoinc’ Aveflu 20100 Civ ic Center Drive , Suite 320 13771 No, Central Expressway, Suite 624 4 Duesseldorf

Fort Lee, l~.ew Jersu ’S 03074 Soushfield . Mich . 48076 Richardson , Texas 75231 Bonnerstrasse 7-11
(212 1 736-8540 1313) 356-5515 (214) 234-8880 West Germany

(0211 ) 79.2090
Rochester Kansas City Houston
~~O9 Browrun ru fn BIvu. Clovui r Leaf Ott uce Bui ld ing No. 1 6610 Harwin Drive , Suite 230 Munich
- lomhester , Nei.’ York 14f’2~i 681 1 W. 63nc. St ., Suite 204 Houston , Texas 77036 8032 Grafe lf ing/Mun ich

- Id) 385 3083 Shawr ,e.~ Miss j oi n . Kansas 66202 (713) 783-3060 Wald strabe 3A
(913) 384-1606 (854-20-34~38)

Boston Tulsa London6) r-i ickony Drive Dayton Ramada Professional Building, Suite 16 Arundel RoacWauuham . Mass 02154 Financ ial South Office Park 4580 E. 50th St . Uxbridge~ Micndlesex , England(617 ) 890-0557 5335 Far Hulls Avenue Tulsa , Oklahoma 74135 Uxbr id ge 52441Kettering. Ohio 45429 (918) 664-1260Philadelphia (513) 434-4193
6 Va~Ley Forge Executive Mall Canberra
676 Swe des fond Road Los Angeles Mexico City Block 9 Section 27
Sumte 232 888 No. Sep cl veda Blvd . Suite 666 lnformatica Nacional , S. A. 27.29 Collie Street
Wayne , Pa. 19087 El Segundo , California 90245 Insurgentes Sur No. 933, l 3er Piso Fyshw ick ACT 2609
(21 5 1 687-2511 (213) 640-0451 Mexico 18, D. F., Mexico Canberra , Australia

543-15-42 95-9073
Pittsburgh ~~ ‘i Diego Melbourne
615 Iron City Drive 7841 Balboa Avenue Vancouver
Pittsburgh , Pa 15205 San Diego, California 92111 1401 W . Broadway, Suite 20 153 Park Street

14 12 ) 922-8904 (7 14) 565-0602 Vancouver 9, BC V6H 1H6 South Melbourne , V IC 3205
Canada South Melbourne , Australia

Phoenix (604) 736-2801 69~77B6
Washington
1 800 No Kent St , Su ,te 101 1801 So, Jen Til fy Lane . Suite C-6 Sydney
Ro ssl yn , Virg in ia 22209 Tempe , Ar uaona 85281 Toronto 92 Chandos Street
(703) 525-4806 (602) 968-2477 6486 Viscount Road St. Leon nards

Miss ussauga , Ontario , Canada L4V 1 H3 Sydney, Australia 2065
Orlando San Francisco (416) 677.8990 439-8400
/200 Lake El lenor Dr .ve , Suite 142 Ponderosa Office Building
Orlando , Florida 32809 3080 Olcott St., Suite 125A South Africa
1305) 851-6962 Santa Clara , California 95051 Ottawa Protea PNI (Pty .) Ltd .

(408 ) 249-5540 284 1 Riverside Dr., Suite 303 7 Newton Street
Atlanta Ottawa , Ontario K1V 8N4 Wemmer , Johannesburg
1925 Century Lane Denver Canada Transv aal , South Africa
Suite 4 1660 So. Albuon , Suite 225 (613~ 731-0116 838-8351
At l anta , Geo nqia 30345 Denver , Colorado 80222
404) 321-5151 (303) 758-0474 Montrea l Tokyo

9675 Cote de Liesse Kyokuto Boekl Kaisha , Ltd .
Chicago Seattle Suite 102 15-4 2 Chome
60b E, Algonquin Road 400 108th Ay e ,, N.E ., Suite 607 Dorva l , Quebec , H9P 1A3 Higashi -Nihonbashi
Arlington Heiqh ts , I l l inois 60005 Bellevue , Washington 98004 Canada Chuo-Ku , Tokyo
1312) 437-5 120 (206) 455-0680 (514) 636-6410 862.6488

• 
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SOFTWARE

fFOHTR N Si~ u~ i -i’u
CO L .~Ouice)

FORTRAN V
ib,..<,ti

~~stabk.k T,.~) Level 1
OSllb MT2

(Optional ~~~~~ (Object routine
merged into
final task)

flASK—Image)

PRODUCT DESCRIPTION FEATURES

FORTRAN V . I eve l 1 language .~x t ’ n i s , u u c i s  provide a rich • Data structures and program sizes to 1 megabyte
FOR TR A N voc~ibulary ui~

, well d~ Support for the ISA -• General languagr. extensions make compiler a supersetreal-nume extensions and ;pecial .‘tj I u’ i ‘ations . of ANSI (U~ AS l)  St,indard X3.9—1966
FORTRAN V Cornipiler s up r ur t ’ , all the featci res of ANSI
FORTRAN Standard x ~9-1966 u rn addition , the Purdue • Spe al lang uage extensions for systems development
lnstru ,rnent Society of .Arneruca ISAI real-time u’xtensions and i~rocess i ontrol (Purdue/ ISA Features)
are supported , including bit and yIn: ns anipulal on • Ob)ect code targeted for either 16-bit or 32-bit
featur es. The compiler 1ie n i i i t s  devui o independunt I/O proce~ ors
on a wide range of media - - - -• In- lune assembly coding capability
F OR T RAN Run Tune I t u n ’ a i y  i u i t : n n u .. ‘a re used by the • Run-time trace capability
F OAT RAN oluie i I t iroili i s  at u: u’i i Pont t u n e  Ic unnple • I/O device independence
nnent I/O operations . u n t u l e x  an )  ut ii ut i l i- i-pre i  c u )n • Error location pun pointing
an i thnrietn , and intrinsis : and ~ux t i n  ii fi i nu tions p~ovided • Source listing and object (:ode options
in t he ANSI Standard , These routines are re~n t r ~ nt • Reentrant Run-Time FORTRAN Library
thus a single i opy of the library can t oncurrent ly service • Conditional compilations

m ultiple FORTRAN ob1ei programs. • Random file access

110
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SOURCE •

AND I I I
IAGNOS11C I

I~~~~~~~~~~~~~~~~~~~~~~~~~~~
LiSTING

BULK BULK ASSEMBLY S YES
MEMORY LiSTiN G

SOURCE 

- 

- 

FORTRAN COMMON ADER OR SUBROUT INESCAL 

OS LIBRARY FORTRAN

COMPiI ER ulBMT2 i I TO LOAD TO LOAD

PREPARE v ORTRAiM iuuiPur SOURCE iNT ERMEDiATE TEXT
SOuPCE PROGRAM TO FORTRAN V IANDERRORMEUAOES AND LOADFORTRAN I ,....._L.~\lEDnI OR
To cA RDu j 

CONCILER BiNARV 0BJ EcTOUTPu T I OBJECI MAINPROGR U 
~~~~~~~

FORTRAN V PROGRAM OPERATION

LARGE PROGRAMS AND DATA STRUCTURES Byte Manipulations
• Byte LoadT ie  , rirn ,piler ,~euer’a ies an unte rmedia :e text  wh ich us in
• Byte Storeturn assembled ny tnu’ Con ’ion Assembly Language (CAL )
• Byte Clearto proj e m.’ac~uune-le ’ ,e code for both Interdatd 1i5- b’t
• Byte Compliment

‘and 2 -2-b: t  prc-ce~~or- A’rie: u a ~2- Pit processor 15 the
t, ,r~ et m achine the :cnupilen al:ows program and data SYSTEM REQUIREMENTS — THE FORTRANsu es to the l :nit of configured rnerriory — 1 megabyte.

PROGRAMMING SYSTEM

The FORTRAN Programming System has the following
GENERAL LANGU AGE EX TENS IONS key elements:

1. FORTRAN V , Level 1 Compiler .
FORTRAN V . Level 1 general language extensions provide 2. The Run-Time Library which incluaes all FORTRAN
the tollowing Intrinsic and External functions plus additional l/O~~• Mixui~: mode arithmet ic and arithmetic subroutines.
• Hollerith constants and string declarations 3. One of the applicable operating systems;
• Data statements that allow array initia lu/atio n and • Basic Operating System (BOSS)

implied Do-Loops • Disc Operating System ( DOS)
• Mu ltiple entry subroutines • Real Time Operating System (RTOS)
• Error and End-of-File Returns from Read/Write • OS/16 MT2 (Multi .Tasking)

statements • OS/32 ST (Serial Tasking )
• OS/32 MT (Multi-Tasking)

SPECIAL LANGUAGE EXTENSIONS — SYSTEM 4, The OS Library Loader , a command-driver , loader for
DEV ELOPMENT ease of loading compiled programs when utilizing
These extensions together with the general extensions Interdata operating system s with Tas k Establisher
provide high leve l language systems software development Task (TET ) .
u -apabi lity , The list of extensions includes n-line assembly 5. The CAL Assembler , which translates the common
code capability, random file accessing, and conditional source text produce d by the compiler into machine
compilations, code for either the 16-bit or 32-bit series processors.

SPECIAL LANGUAGE EXTENSIONS — Process Control
(Purdue/ISA) MINIMUM SYSTEM CONFIGURATIONS
The FORTRAN V compiier supports a subset of the

Processorextensions agreed upon by the Instrument Society of
Model BOSS OS/16MT2 OS/32 ST OS/32 MTArnerui.’a/Purdue University, These extensions are .4

implem ented as external functions for bit and byte 6/16 X X
manipulations on integers as follows. 7/16 X X

Bit Manip ulations 7/32 X
8/32 X X• Inclusive Or

• Logucal Product Minimum
• Logical Contnplement Memory
• Exclusive Or Size 40KB 64K B 96KB 96KB
• Logn.aI Shift
• Bit Test

[ Information in this bulletin us not an explicit specification 1 j j j
and is Subject to change at any time. S ,s.d,a~ ol PtRKiN ELMER S Oceanpo~n Ne~ Js~oe, 0775

Printed In U.S.A. FEB 76±004
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SOFTWA RE

000i T i c  i i u , H , , Q FS c i . , T O ,  i ‘i , , M~~A 1i  ,- ,,‘ S n 4 !  ~~ LY OR

0002 5 4  i iAT,_ ,, JO E’ SIRE AM . , E , t $ ’ i  ‘ iRE FOi lED MAY Bk A . Y
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~ n l u N T i i . A i T i v F u ’ i i a
,,,,,,, j

I OSE DIT
CRY

~~~ ~-: ~~~~

GENERAL DESCRIPTION FEATURES

OS F DIT isa t ex t  c d i  which sa t usl ie’s the needs of the usin u OS EDIT is a comprehensive text editor that provides the
~vh has si niup le i:d~ t u t u - i  n eqi uu ci nui ’n ts ii, .‘vliu requ t ies complex f ollowing fe atures:
ind iting facilities.

• String Search and Replacement Capability
o S  FDIT is designed to dii oi e,iii : i ’x t  u ntenar tuv el y on in

iii P lob ‘ ; i n u ’ ; i nu u . T h u  . I i  be od ituel niay lu an 5’ Sequence • File Manipulation Capability
of u :f u ,ir’au:ters , such as so u r ‘ -i n pnuiqraui~n , program data , or

‘hi,i u i i ’ u i ’ n u t s .  The un lee u uf  the input c x l  may be ASCII or • Flexible Text Handhinug — Text may be operated upon
binary giving the user th u capability l u  uniodi fy sounce f i les or either on a character basis or a line basis as desired.
ujbleci modiikts hy sirnipl~ spec ifying the input data mode .

• Ease of Use — English command oriented nnemonics
The user iruay exa inuune . i t  anqe , or delete eharas -ters according that faci l i tate learning and use of edit con unands.
to u : u u n i t e x f  or Ii nii n re f e reui in ruunnibers. T’ ’s is read into an
anita of nuenniony ca lled hi Edit Buffer (F B). The EB is set • Operational Flexibil i ty — OS EDIT may I t  run in Batch
to a defau lt silo of 1 KB ,u ird may be extended by operator m ode or interactively from a terminal su n as a Carouse l
counnnamnd accord ing to th ’  memory Ihat is available , or CF 1.

SYSTEM REQUIREMENTS • Multiple Text Formats - Text m a y  con’ ~t of ASCII
- - - - characters or binary do’ from any input device.

~~ lnterdata 16—but or 2- hit pin i’ ,., ) )  Null u tIne mini m um
‘-u in u fuqur a t ion reciu j in i ul for OS/i 6 MT o OS/32 MT .

• Compatibility Across Operating Systems — OS EDIT
INTERDATA PRODUCT NUMBER may be run under the control of OS/1 6 MT or

OS/~t2 MT .
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PRODUCT DESCRIPTION enable extremely adaptable source programs; data structure
definition and manipulation mechanisms provide mnemonic

Interdata ’s Common Assembly Language (CAL) brings the access to complex structures; and, source library facilities
power of the I nterdata computer systems to the program- provide convenient standardization across a family of
mer ’s fingertips. Easy to use, CAL provides many facilities programs.
to simplify the programming task and to efficiently
implement programs. FEATURES

• Machine Instruction Optimization
The same language is provided on both the 16-Bit and 32-Bit
systems. A common language mode is available so that • 16- and 32-Bit Operation; Cross-assemb ling
programs can be run on either type of machine, a facility • Common Language Mode
of particular importance at installations with a mixture of

• Debugging Aidslnterda ta 16-Bit and 32-Bit systems. Retraining costs are
virtually eliminated. 0 Data Structure Definitions

• Conditional Assembly
The assembler provides powerful features wh ich encourage • ~~~ Facilities
efficient, flexible user programs: optimization of machine
instruct ions ensures the use of the shortest practica l form • Hit-Level Language Integration
of each machine operation; conditional assembly features • Small 16-Bit Version
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MACHINE INSTRUCTION OPTIMIZAT ION • The assembler provides free-for sat input vithin each
line of source. Input lines may ,e dedic, utd to comments

A~ an option, the CAL assemb; r opt iunc.’tcs individual and each source statement may be indivi .ually
Instructions to their Si c - r ’ ” 4t eO,:;,d t cS m ,t fc’r:n In general, comment ed. A comprehensive listing is provided, with
RX 3 instructions are reduc- - J ~e ,he l tX l  or RXA form , the generated object code adjacent to th ‘ source code.
“-i-n i-nediate instructionc e- ’ ,‘ 4 , ,u ,-j r-ti ” i~~ then shortest
form , and branches are ,‘ .i’rtcnu - 

-
~~~ crc adrntscibhe Thus:

• To protect the programmer , the CA L as -ambler provides
Al Ri ,’ h€i u A S  A 1 ,1 a comprehensive syntax and semantic error check as it
Al R1,24 beco r ;  AHI R~ ,24 assembles source code. Over 30 informa ive error codes

BNE LOOP tjCCO - ‘ ics ~.NE5 LUUP are provided . In addition, CAL annotates the program
listing with help ful warning marks, informing the pro-

The effect of rnachtne nr;sj uuct ion apt iunizat ion is to generate grammer of assumptions made on his behalf . e.g., all

most efficient object code without violat ing one-for-one squeezed instructions are marked.
translation of soul ,e statements , Squeezed source statements
are flagged in the program listing. • A further aid, which makes programs more readable and

- programming more natural, is the set of extended branch
mnemonics. These enable branch instructions to be

16- AND 32-BIT OPERAT ION
expressed in terms of the logic of the program, rather

The CAL assembler operates Oil other Interdasa 16-Bit than as comparisons between states of if e condition
or 32-Bit Computer Systems, under the control of an code, e.g.:
appropriate operating sostem fOS /32MT on the 32-Bit

BE Branch on equalmachines ; OS/ 16MT2 or BOSS-PLUS on the 16-Bit.) The
options ava ilable in these environments are identical and BL Branch on low
either version of the assembler may be used to generate BNZ Branch on not zerc
16- or 32-Bit programs. CAL oper~ies as an assembler or as a
cross-assembler. • CAL also provides a symbol table , defining the location
CAL generates object code for all lnterdata 16- and 32-Bit of each symbol in the assembled module. The location
computers. The objec t code is processed by the appro- is relative to the start of the module for relocatable
priate linkage edito r (T ET/32, TET /16 or Library Loader) symbols and absolute for absolutely located symbols.
to generate loadable program modules , The linkage A cross-reference cha rt is available as au option , pro-
editor is responsible for locating code, which is usually viding an ordered list of every referenci to each symbol.
relative within its module. Facilities are provided ,
however, for code to be absolutely located by the
assembler . DATA STRUCTURE FACILITIES

COMMON SOURCE LANGUAGE CAL provides two mechanisms for defining data structures,
which can then be referenced mnemonically. These are

In addition to the machine-specific facilities offered by CAL , ‘COMN’ for defining FORTRAN compatible common
a Common lang uage mode is provided which allows a single blocks , and ‘STRUC’ for defining local data structures.
source program to run on either machine.

References to a common block are resolved by the Task
The use of this facility is particularly appropriate for Establisher (TET/32, TET/16) which is responsible for
utility and special purpose programs required to run on actual allocation of space for common. Local data structures
both machines. Programs written in this mann er cannot are normally used for indexed access into data areas within
normally make optimum use of the facilities of either type a program.
of machine; the small amount of run time efficiency lost
is often outweighed by the large saving s in implementation
and maintenance costs. CONDITIONAL ASSEMBLY

CAL itself is written in Common language mode, as are a CAL provides a flexible set of conditional issembly
number of lnterdata supplied utilities, such as OS COPY facilities. By embedding suitable control statements into a
and OS Source Updater. CAL program , flexibility can be built into a source program.
DEBUGGING AIDS By setting the control variables appropriately, a program

can be adapted during assembly to the env ironment in which
The ultimate test of any program language system is it~ it is to run. An example of sophisticated use of this facility
effectiveness in creating fully tested, operational programs, is the system generation mechanism of OS/16MT2 , which
The CAL assembler provides the following aids that make provides system level adaptability entirely through the use
this process as efficient as possible: of conditional assembly.

1I’k
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LIBRARY FACI LITY OPERATIONAL REQUIREMENTS

Through the ‘COPY ’ ~di ity, CAL provides a source library CA L requires 25.5KB on a 32-Bit processo r and 24 .5KB on
feature. Identified source modu les can be incorp orated a 16-Bit processor, beyond the requirements of the
into a program by means of a COPY operation in the program operating system . In addition , memory must be available
source , for symbol table space . In typical operational usage,

symbol tables vary in size from virtually zero to 16KB and
A t’~ p na; use of this - Jci; u , occurs when a number of more. Most assemblies can be performed in 8KB of sy mbol
programs are making use or s i m uj ar data structures. For table space .
example , the source - f  OS/32MT includes a COPY file of
cata structures de tui l inj ~ee SVC paramete rs blocks , UDL.
TCB, etc. PROGRAM NUPa~~ERS

S90-204 CAL Assembler
HIGHER LEVEl . LANGUAGES 03-101 CA L/16 and CAL/16D Assemblers

- - - - - CAL is provided as a component of many lnterdata softwareAs well as providur,g e.~s’.- ‘ .Jy uculut ies , CAL is also used as -
- 

- 
. packages, including:

the second pass fo a - ic i e r of lnterdata compilers, viz:
FORTRAN VI ariJ COBOL on the 32-Bit lines, FORTRAN S90M06 OS/32MT
V, CORAL 66 arid CAL MACRO on both the 16- and 32- S90-201 FORTRAN V Level I
Bit lines. S90-212 32-Bit FORTRAN V

S90-213 FORTRAN V I
r :c, ’ S90-214 COBOL

PO~’TRAt4 S90-205 CA L Macro

~~~~~~~~~ I CAL/16 and CAL16/D are provided as components of

- 
- -— — —  

~~~~~~~~~~~~~~~~~~~~~~ - :1. - .- :— ‘-j S90-01O OS/16MT2

r~~~
j 
~~~-~ -_

ci..
CAL

1
SMALL 16-BIT VERSION

A 16-Bit version of CAL (known as CA L/16 or CA L/16D;
is provided with OS/i 6MT2. This version of the assembler
supports only 16-Bit source cod e, and is intended for use in
situations where processing resources are limited.

CAL/ 16 is entirely memory bound , requiring 14KB plus
symbol table space to perform assemblies. CAL/16D makes
use of disc files for symbol tables and requires 16.5KB of
memory beyond requirements of the OS/16MT2 operating
system

115

- ———— .- - -—— - — - — -—. —~~~ - --— -—-..—- — — — — —



APPENDIX G

‘1CURSOR DATA TRANSFER IN THE DISPLAY

DATA INTERFACE”

(A . J .  Jagodni k , Jr . Mem o #AJ J _ 7 6 A )
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Classi f ic ation U ncla $ sif ~.ed

D I V  I S I  0 N E- CuJIPMENT - Contract No. F19628-77-C- O 148
O p e r a t i o n  EDL
D e p a r t m e n t  ADL. - Wayland Distribution CC

Io Fule F~I. No. —

From A. J. Jagodnik, Jr .  Memo No. AJJ-76 A

Subject Cu r so r  Data Transfe r in the Display Date 30 Decembe r 1977
Data Interface

Revised: 5 January 1978

The Display Data Interface (DDI) is a circuit card f i r s t  develope d
under  cont rac t  numbe r DNA 0Ol-75-C-0050  for the Liquid Water Content
Anal y z e r .  The DJDI provides for  variou s type s of data t ransfe rs  between
a Scan Conve r .,e r/ R c fr e sh  Memory (SCRM) and an Interdata 7/32 mini-
computer .  The particular type of t ransfe r  of concern in this memo is
k now n as ‘Cursor  i-)ata Ent ry ’, in which the operator f i r s t  turns the
CURSOR sswitch to ON for one or more display channels , then locates a
cu r so r  on a d isp lay s c ree n  by means of a CURSOR POSITION Trackball ,
and f inal l y pusa~~ a SEND DATA button for the desired disp lay chan nel.
The DDI the a requires  up  to i c .7  milliseconds to acquire the data afte r
which it generate s an in ter rupt  to the 7/32 . In an interrupt  service routine ,
the 7/32 subsequently read3 the fol i owing data from the DDI: 1) a two-bit
code indicating which disp lay channel the data came from ; 2) a four-bit
color code f rom the channePs image memory at the cursor coordinate s,
and 3) the X (9 bits) and Y (8 bits) cursor coordinates. -The DDI, as
developed for the Liquid Water Content Ana lyzer is fully documented in
section 4.6 (hardware)  and A ppendix D, memo AJJ-Zl  (programming) of
the fina l report, DNA 4 130F.

A second DDI of similar design was built for the third SCRM under
contract F 196a8-76--C---O 10 1 , however , this DDI dif fers  f rom the earlier
design because SCRM-3 has a t ime-multiplexed memory  bus feature which
permits simultaneou s operations in dif ferent  disp lay channels. In terms of
programming, the major difference is in the statu s byte which has a
t t Di sp lay Channel Not Available” bit for  each of the fou r channels. The
second DDI is documente d in the Equipment Information Report  for contract
F 19628-76-C-0 10l , in sections 2. 1. 1 (General), 3. 1. 10 (O peration of Control
Panel), 4. 7 (Detailed Circuit Description), Appe ndix C (memo AJJ-21 which
still applie s except for differences with the LWCA) and Appe ndix D (Cursor
Data Entry Test Program) .

A problem in programming the cursor data entry  sequence in the
LWCA was encou ntered by Lloyd Per ry  of ERT . This multiple en t ry  effect
was traced to a hardware des ign  problem which was corrected by imple-
menting minor changes in the LWCA DDI in July, 1976. A shor t m achine
language test  program was wri t ten to ve r if y prope r operation of the cursor
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U n c l a s s i f i e d
A J J - 7 6  A
5 January  ‘978
Page 2

data e n t r y  sequ e ru ce ;  it  i s  t h i s  p r ,~g r a r n  which a p p e a r s  in A ppen d ix  D of
the Equi pmcnt  I r-i~o rr n i t i o n  Repor t  f r  cont rac t  F 19 6 2 8 - 7 6 - C - O i O l .  The
same h a r dw a r e  ch anges  v. .ere pe r fo i  m e d  on the SCRM-3 Dl)1; howeve r ,
the t e s t  p r o g r a m  w a s  neve r r u n  on t h i s  s y s t e m  because  a 7/ 32 was not
ava ilab l t ’ at  ~he t i m e .  B ecause  the : r og ram in Appe ndix D is short  and
can be k e y e d - i n  - hrou g i t h e  7,’32 ’ s hu x d i sp lay panel , m d s ince  it cont ains

comm~~nts  u s c f u l in u n d c r s t - n d x n g  t i c  p rog ram to imp lement  c u r s o r  data
ent r y, r unn ing  t h i s  t e st  p r o~~r~&m on the  SCRM-3 and 7/32 ( Nh lch  a re  now
part  of the Echo r r ac k i n g  and S ign ii icance  E s t i m a t o r)  woul l have two
b e n e f i c i a l  r e su l ts :

1. Ver i f i ca t io~i that the C u r s o r  Data En t ry  h a r d w a r e  operate s
properly.

2. Fami l i a r i za t ion  of the pr g ramme r with the machine- language
implementat ion of the Cu — s o r  Data Entr y in ter ru pt service routine .

Several mi ior changes to the program are needed. Fi rs t , change the dz ta
at address 2002 to OOCD so t :ie SCRMI won ’t be put in it s test mode. Next ,
change 2006 to 008C since the DDI device code is d i f f e r en t  f rom that in LWCA .
Finally, put ~020 at 01E8 in the interrupt  seri ’ice pointer table.

9 ~ I

A. J. ~ agodnik, Jr .
Advance’d Elec t ronic  Technique s
Way land Box M9, x517 1

AJJ/lld

cc: F. F, E g~ leton K. Glover (3) ~
R. B. Ma -shall G. Armstrong ~ AFGL
M. J. Yo-~ng K. Banis
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